Semantics of Recovery Lines for Backward Recovery in Distributed Systems by Brzezinski, Jerzy et al.
Semantics of Recovery Lines for Backward Recovery in
Distributed Systems
Jerzy Brzezinski, Jean-Michel He´lary, Michel Raynal
To cite this version:
Jerzy Brzezinski, Jean-Michel He´lary, Michel Raynal. Semantics of Recovery Lines for Back-
ward Recovery in Distributed Systems. [Research Report] RR-2468, INRIA. 1995. <inria-
00074207>
HAL Id: inria-00074207
https://hal.inria.fr/inria-00074207
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
IS
SN
 0
24
9-
63
99
appor t  

de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Semantics of recovery lines
for backward recovery in distributed systems
Jerzy Brzezin´ski,
Jean-Michel Helary, Michel Raynal
N˚ RR-2468
Mars 1995
PROGRAMME 1
 
	
ﬁﬀﬃﬂ !
"
$#%'&)(*+,-ﬁﬀﬃ.,/01	0#/2	,1ﬀ 3	
46587098:<;7=98589?>A@
BDCFE
>HG"I
465KJ
BﬁLNM
>POQﬁ58RTSU58RVJW7=:XI
M
>VOYQZ58R'[UJ8:
B
JWRHGG
\^]F_K`K]0a8bcb%dfehgﬃi
]0jFk6lnmdHj=mop]dHqr3a8]0a?stsvud=swdHqYx3y3aKqzdHq+{6df{6_K|p|}ddHqx6]p}dHqzdHa8o6~
dm
qzXqmHudb%dHq{Wlqm]lnypo}dHq
\]_Kdmi+sn`K_K]zlwmFkpb%dHq+lqm]lnypo}dHq+dm
\]_Km_pj=_8sndHq
+a8rpr1_K]m
{6dU]dHjkpd]=jkpd|A+vŁ8AKUg a8]0qeHKK)g KUr3a8`KdHq
H"38Kk6lq)r3a8r3d] aK{p{6]dHqqzdHqmkpd {6d=¡3|6lnmln_K|_8¢£N¤=¥=¦K§H¤"£0¨/©«ª¬1¤­ln|®mFkpd¯j=_W|Amd=~pm_8¢
y3aKjF°6±a²]0{³]dHj=_8´Kd]F³±+kp_Aqdµa"lnb¶lq/m_·j=_Kr1d<±lwmFk·¢va"l«snop]dHq/ln|¸{Wlqm]lnypopmdH{¹q6mdb qº¹i
`Kd|pd]=a"s'¢P]0a8bcd±!_W]°%mk3a8ma"s«sn_8±
q¢P_K]
qzd´Kd]0a"sTqzdb a8|6mljq+_8¢]FdHj=_?´Wd]%s«ln|pdHqlqln|Am]F_X{6o3j=dH{ﬁº
»d|p_Kmln_K|3q qo3jFk·aKq%¼ ª­0­ª½¬A¾¼ ¤­=­À¿"¾K¤­a8|3{Á¦K£ÃÂ3ÄA¿K¬¼ ¤­=­¿H¾K¤Y­)a²]d rp]FdHjFlqzd=sw·{6d=¡3|pdH{
a8|3{Åmkpd=ln]Ulnb%r3aKj=m _K|µmkpd{6d=¡3|6lnmln_K|³_8¢
j=_K|3qÆlqmFd|3j=µ_8¢+]dHj=_8´Kd]Çs«ln|pdHqUlqfja²]d=¢Vo6s«sn³a8|p
a"sn6ÈdH{ﬁºfÉaKqNlj¯b%dHjk3a²|6lqzb qqo3jFkÊaWqsw_pja"sjkpdHjF°6r3_8ln|6mln|p`3xb%dHqqa8`WdHql{6d|6ml«¡Zja8mln_K|³a8|3{
Ë
_Wrpmlnb lqmljU_K]+r3dHqFqÆlnb lqmlj"Ì
b%dHqFqa8`KdHqsn_K`W`8ln|p`Ía8]Fdmkpd|{WlqFj=o3qqdH{aKq+a8|Îl«stsno3qmF]0a8mln_K|_8¢
Ë
j=_6_K]0{Wln|3a8mFdH{_K]+op|3j=_6_K]0{Wln|3a8mFdH{1ÌjFkpdHj°6r3_²lw|6mln|p`/rp]_Km_pj=_8sqº
ÏÎÐAÑÒÓ ÔZ8ÕK³lqm]lnypopmdH{qpqmdb/qx6¢va8o6snm
m_²swd]=a8|3j=dKx3]FdHj=_?´Wd]Kx3jFkpdHj°6r3_8ln|6mln|p`3xj=_K|3qÆlq
md|3j=
ÖV× Ø
ÙÚÛHÜ
Ø
Ù^Ý^ÞwÚNß½àHá
âãYäæåçﬁè0éPêçDëFååPì"íHí8è0éPîPïðUñò
óôõpâíHéPèFöPïNîóõ3÷YøTùõÎúnû0évëFüî^ý0þß Çß

	
èü?ëü üä=ïéPå½äæîòè3âpïvãHü"èæè=û=òKñ"éï
Æäæü"åPê=äí?èü6ß
ﬁﬀ íHìHîﬀ í8èﬂNü8ëüﬃﬀ íﬂ
 
ãHï!tëFéPòﬁ"
 
évëòü?ë#" äté½ätåvë$ﬀ né
Unite´ de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
Te´le´phone : (33) 99 84 71 00 – Te´le´copie : (33) 99 84 71 71
  
	¯2f,% 		 ,% %0ﬁ
2  ﬂ0  	+#/ﬂ0ﬁﬁ 
	 ,cf$ﬂ0¹1ﬀf1	 +¸,/01	0#/2
 
ÐXÐ<dm+a8]FmljFswdUdHqm+j=_K|3qaKj=]p}d%uasa%{}d=¡3|6lnmln_K|<{6dHq¤P¿½­K¤ £N¤zÂZ£=ªn­¤
{pa8|3qsndfjaW{6]d
{6dHqmdHjFkp|6lﬁﬀWopdHq{6d]p}dm0a8y6s«lqqdbcd|AmHx opml«stlq6}ddHq+r1_Kop]m]0a"lnmd]sndHq{}d=¢va"l«s«sa²|3j=dHq{pa8|3qsndHqqpq
mHudb%dHq+{Wlqm]zlwypo}dHqºﬃﬂ+|ln|AmF]_X{6o6lnmop|<jaK{6]Fd`^}d|!}d]0a"sﬁr3d]bcdmm0a8|6m
{6dfj=_W|3qÆl{}d]d]r6sno3qÆlndop]0q
q6}db a8|6mlﬀKopdHq{! N}dm0a²m0q{6d]drp]lqdKº1dHq+|p_Kmzlw_W|3q+jFsnd=¢Ãqmd=s«sndHq"ﬀKopd j=d=stsndHq{6d/¼f¤Y­0­¿H¾W¤­¼ ¿K¬$#
%&
¿K¬'½­f_Wo ¼ ¤­=­¿H¾K¤Y­ ¦K£ÃÂ3ÄA¤H©«ª½¬p­fqz_K|Am%{}d=¡3|6lwdHqcaH´WdHj%rp]p}dHjFlqÆln_K|x^dmUsndop] ln|)(3opd|3j=dÊqzop] sa
{}d=¡3|6lwmzlw_W|Í{6dsaj=_Kk}d]d|3j=d
{! op|³}dm0a8m{6d+]Fdrp]lqd
dHqzm!q_8ln`K|pdo3qzdb%d|Ama8|3a"snpqA}ddKº)*ﬁdHq^_Kopmzltsq
{6d y3aKqdKx1md=sqﬀWopdsndHqr1_8ln|Am0q{6d%j=_K|6m]+_²swd)sn_Xja8o6~x1snd%qm_pj°8a8`Kdf{6dHqbcdHqqa8`KdHq
Ë
_Krpmzlwb¯lqzmd
_Kor1dHqqÆlqb lqmd8Ì+dmsa/]p}dPd=~}dHj=opmzlw_W|x3q_K|6mln|AmF]_X{6o6lnm0qr1_Kop]l«s«swo3qzm]d]{6dHqa"sn`K_K]zlwmFkpb%dHq
{6d
]drp]zlqzdKxZj=_6_K]0{6_K|p|}dHq_Ko |p_K|º
,¹Ô1HÒ-.Ð 0/KXqzmYudb%dHq¯]X}dr3a8]Fmlqxm_8sÀ}d]0a²|3j=d a8o6~³¢Ãa²opmdHqx^]drp]zlqzdKxr1_8ln|Am0q/{6d<j=_W|Am]1+_8sndKx
j=_Kk}d]d|3j=d
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ 
 

	U,/2f^	0)
i¸{Wlqm]lnypopmdH{/qpqmdb b a"Uy3d+mkp_Wop`KkAm^_²¢DaKq^a)|pdmN±_K]F°_8¢Z|p_p{6dHq
Ë
qNlwmFdHq=Ìln|6md]0j=_K|p|pdHj=mdH{
y6m]0a8|3qzb lqqÆln_K|%jk3a²|p|pd=sqYºaKjFk|p_p{6d!j=_K|3qNlqzm0q_8¢3j=_Kb%rpopmln|p`a8|3{Uqm_K]0a²`Kd¢ÃaWjFlts«lnmlndHqx6a8|3{
a8|)ln|Amd]z¢ÃaKj=dm_sw_pja"s3o3qd]=q'a8|3{)m_|pdmN±_K]F°hjFk3a8|p|pd=sqº8kpd|p_X{6dHq d=~ jFk3a8|p`Kdln|6¢P_K]b a8mzlw_W|3q
±lnmkcdHaKjk _KmFkpd]^_K|6snfy6bcdHqqa8`Kdr3aKqFqÆln|p`aKq|p_j=_Kb%b%_W|fbcdb%_K])lqa"´?a"l«sa8y6sndKºAÇ_Aqm_8¢
{Wlqm]zlwypopmFdH{%qpqmdb qxFln|3jFsno3{Wln|p`¯j=_Wb%rpopmd]|pdmN±_K]F°Xqﬁa8|3{U{Wlqzm]lnypopmdH{Ub%db%_K]F
b aWqqÆln´Kd=sn
r3a8]=a"s«swd=sfj=_Wb%rpopmd]0qxa8]daKq6|3jkp]F_K|p_Ko3qxlvº dKºxmkpd·{6_|p_Km/o3qd<aj=_Kb%bc_K| jFsn_pj°a8|3{
{6_³|p_Km¯lwbcr3_Aqda8|A³y1_Kop|3{pq/_K|Á]d=sa8mln´Kdrp]_pj=dHqq_K]qr3ddH{pq/_W] b%dHqFqa8`KdÇm]0a8|3qb¯lqFqÆln_K|
mlnb%dHqYºAkpd+y3aWqÆljb%_Kmln´8a8mln_K| ¢P_K]{6d´Kd=sn_Krpb%d|6m_²¢ {WlqmF]lnypopmdH{ qzXqmFdb q lq^mkpd+r1_AqqÆlny6l«s«lnmN
m_Åb%ddm mkpdd´Kd] ln|3j=]dHaKqNlw|p`³{6db a8|3{ _8¢hj=_Kbcrpopmd] a8rpr6s«lja8mln_K|3qxj=_K|3j=d]|6ln|p`b a"ln|6sn
qpqmdb¶r3d]z¢V_K]Fb a8|3j=d<a²|3{]d=s«la²y6lts«lm
Ë
a8bc_K|p`_Kmkpd]/mk6ln|p`Aq=Ì0º|pk3a8|3j=dH{Ár3d]¢P_K]b/a8|3j=d
lq aWjk6lnd´KdH{ d=~XdHj=opmzlw|p`{Wlqm]lnypopmdH{¹rp]_W`K]0a8b qc±+k6ljFkln|3j=_K]r3_W]0a8mdµb/a8|AÁ|p_X{6dHqYx+dHaKjFk
|p_p{6dfqoprpr1_K]mln|p`_K|pd_W]
qd´Kd]0a?sDrp]F_Xj=dHqqzdHq+]op|p|6ln|p` qÆlnb o6snm0a8|pd_Ko3qNswÎln| ]dHa"s«lnÈHa8mln_K|Ç_8¢a
j=_Kbcb%_K| `W_Aa"svºln`Kk]d=s«la8y6l«stlnmKx]Fd=sa²mdH{Çm_ mFkpdfqo3jj=dHqq±lwmFk<±k6ljFkµa qzXqmFdb rp]_8´Kl{6dHq
mkpd+qd]F´Klj=d+qr3dHjFl«¡3dH{
Ë
KPÌ=xr3_KmFd|Amla"s«sn ]dHqo6snm0q ¢P]_Kb¹]dH{6op|3{pa8|3j= _8¢Zj=_Kbcr3a8mlny6sndqzXqmFdb
j=_Kbcr3_K|pd|6m0qºÆ|frp]=aKj=mlj=d+kp_8±d´Kd]Hx8aKq6|3jkp]_W|Aa8|3{)ln|pkpd]d|6m!j=_Kbcr6swd=~6lnmf_²¢Z{Wlqzm]lnypopmdH{
qpqmdb/qlnb%r6sn|p_K|3{6dmd]b¯lw|6lqb _8¢h{Wlqm]lnypopmdH{rp]F_K`K]0a8b/qxﬁ±+k6ljk³b/a8°Kd j=_6_K]0{Wln|3a8mln_K|
y1dmN±dd| {Wlqzm]lnypopmdH{U|p_X{6dHq{WlÍj=o6snma8|3{ln|3j=]dHaWqdmkpdr3_KmFd|Amla"sW¢V_K]qXqzmdblnb%r3a"ln]b%d|6m0q
m_c]d=s«la²y6lts«lnmKº
d=s«la²y6lts«lm lqFqopdHq%a8]dcln|3j=]dHaKqÆln|p`8snlnb%r1_K]m0a8|6mU¢V_W]¯aÎsa8]`Wd|Aopb y3d] _8¢{Wlqzm]lnypopmdH{
qpqmdb/qx3qo3jFk<aKqj=_Kb%rpopmd]ln|6md`K]0a²mdH{b a²|Ao6¢vaKj=mop]ln|p` qzXqmFdb qxpmlnb%dvj=]zlwmzlja?sqpqmdb/q
_8¢bc_K|6lnm_K]ln|p` a8|3{j=_K|6m]_8s
Ë
dKº `3ºnxpa"ln]0j=]=a"¢Vm=q
j=_K|6m]_²sÃx1|6o3jFswdHa²]r3_8±d]vqm0a8mzlw_W| b%_K|6lnm_W]ln|p`
a8|3{Çj=_K|6m]_8sPÌ0xpy3a²|p°Kln|p`qXqzmdb qxpdm=j8ºpihqqm0a8mdH{cln|

ŁKvxWlnb%r3a"ln]bcd|Am0qm_%]Fd=stla8y6l«s«lnmÊa²]d
¿
&
© ½­ﬀ^¤H£=£N¦W£­a8|3{ﬁÀ¿Wª©
&
£N¤Y­Àºﬃﬂ¿
&
© ½­'b a"%{6d´Wla²md
mFkpd
qpqmdb qzm0a8md¢P]_Kb¹lnm0qqr1dHjFl«¡Zja8mln_K|
a8|3{Çja8o3qd%¤"£0£¦K¬1¤0¦
&
­­ P¿P¤­ !Æ|mk6lq
j=_W|Amd=~pm+mkpdmFd]b ¤H£=£N¦W£lqo3qdH{/m_/{6dHqÆln`K|3a8mdUmk3a8m
r3a8]Fm!_²¢'mkpdqm0a8md±+k6ljFk/lq!lw|3j=_W]]dHj=mHº6i|d]]_K]lq!stla8y6snd m_)swdHaW{/m_%qopy3qd ﬀWopd|Am"¿Kª½©
&
£¤­x
mk3a²m'_pjj=op]^±+kpd| a8|Ud]]_K|pd_Wo3q^qm0a8md_8¢3mkpd+qpqmdb lqrp]_Xj=dHqFqdH{ y6arp]_K`K]0a²b º#v| _KmFkpd]
±_K]0{pqYxﬁ_Xjj=op]]Fd|3j=d _8¢+ac¢Ãa?ltsnop]d/b%dHa8|3qmFk3a8mmkpd {6d=s«ln´Kd]dH{qd]´Wlj=d |p_Îsw_W|p`Kd]j=_Kb%r6s«lndHq
±lnmkÇmkpdqr1dHjFlt¡Zja²mln_K|3qº
$
a8mFop]0a"s^±a"c¢V_W]]d=s«la²y6lts«lnmlnb%rp]_8´Kdb%d|6mlq%À¿
&
© +¿K§"¦Kª K¿K¬3¥=¤	'&|6¢P_K]mop|3a8mFd=swa"´K_8ln
{pa8|3j=d_²¢a?sts¢Ãa²o6swm=qlqU|p_KmUr3_AqqNlwy6snd/ln|³rp]0aKj=mzlj=d/y3_Wmk {6opd/m_j=_Kb%r6snd=~Alnmµ_8¢k3a8]0{6±+a8]d
a8|3{qz_8¢Vm±+a8]d_8¢T{Wlqm]lnypopmdH{Çqpqmdb qaKq±d=s«sTaKqb a8`K|6lnmo3{6da²|3{/´?a8]lndm/_8¢¢va8o6snm0q
Ë
r1d]
b a²|pd|Ama8|3{ m]0a²|3qÆlnd|Am¢Ãa8o6snm0qYxKk3a8]0{6±+a8]Fd¢Ãa²o6swm=qxKq_8¢Pm±a²]d¢Ãa8o6snm0qYxKj=_Kb%b op|6lja8mln_K|c¢Ãa8o6snm0qYx
qpqmdb j=_6_K]0{Wln|3a8mln_K|/¢va8o6snm0qx6dm0j8º
Ë
Ax6ŁKpxpKŁ6xpKPÌ0º6kAo3qYxAmF_y3d]FdHa"s«lqzmlj±d
k3a"´Kdm_%aKj=
j=drpmmk3a²m+¢va8o6snm0qa8]dUln|pd´Klnm0a8y6snd a²mm]lnypopmd _8¢]dHa?sT{Wlqm]lnypopmdH{µqzXqmFdb qº1i
|µa"snmd]|3a²mln´Kd
_K]%j=_Kbcr6swdbcd|Am0a²]®a8rprp]_6aKjkm_Î¢Ãa8o6snm a"´K_²l{pa²|3j=d%lqUmk3a8m _8¢"¿
&
© P¦K©«¤"£N¿W¬3¥=¤	(v|³_K]={6d]
m_µj=_Kr1d ±lwmFk¢Ãa"l«snop]dHqxT¢Ãa8o6snmPmF_8snd]0a8|6mfqpqmdb q a8]Fd d ﬀWo6lnrpr3dH{³±lwmFk aK{p{Wlnmln_K|3a?shj=_Kb%r1_K
)*) ü"+ )()-,Vþ/.10
   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©
|pd|6m0qa8|3{rp]F_K`K]0a8b/q
Ë
a?sw`W_K]lnmkpb q=Ì=º!kpdHqzdÊj=_Wb%r3_K|pd|6m0qa8|3{a"sn`K_W]lnmkpb qa8mmFdb%rpmm_
d|3qop]Fdmk3a8m_pjj=op]]d|3j=dHqc_8¢+d]]_W|pd_Ko3q qm0a8mdHqU{6_|p_Km ]dHqo6snm ln|sa8md]%qpqmdb ¢va"l«snop]dHqº
{6dHa"s«swKxmkpd]dbc_?´WdfmFkpdHqd d]]_K]0qa²|3{ ]FdHqm_K]d%qpqmdb/qm_ j=_K]]dHj=mqzm0a8mdHq¢V]F_Kb ±+k6ljk
|p_K]Fb a"srp]_pj=dHqqÆln|p`µja8|µj=_K|6mln|AopdKºkpd]d a8]Fd%b a8|6lqqopdHqU]d`6a8]0{Wln|p`m_]dHa"s«lnÈHa8mln_K|_8¢
¢va8o6snmPm_8snd]0a²|Am%qpqmdb qﬁd]]_K] {6dmdHj=mln_K|x^{pa8b a8`Wd j=_K|6¡3|pdb%d|6m%a8|3{µaKqqzdHqqb%d|6mHxd]F]_K]
{Wla8`K|p_6qÆlqx3a8|3{cd]]_K]]dHj=_8´Kd]FKxAa8b%_W|p`f_Wmkpd]mk6ln|p`Aq
Ë
ŁK6xpKPÌ0º6kp_Kop`Kka"s«s'mkpdHqdlqqopdHq
a8]Fd ´Kd]Ålnb%r3_W]m0a8|6mHxln|mk6lq%r3a²r3d]/±!d j=_W|3j=d|Am]=a8md q_8snd=sn·_W|·d]]_W]%]dHj=_8´Kd]Kºﬂ+mFkpd]
lqqopdHqa8]d_K]mFkp_K`K_K|3a"sﬁm_ mk6lq
qzopypNdHj=m"xAmFkAo3q+ja²| y1dfj=_K|3qÆl{6d]dH{Çqdr3a8]0a²md=snÍa8|3{a²]d
|p_Wm
{6dHa"snm±lnmk kpd]FdKº
v|%`Kd|pd]=a"s'¤H£=£¦K£+£¤0¥=¦K§"¤H£=¨^ln|j=_Kb%rpopmd]qpqmdb/q lqam0aWq°mk3a²mlw|6´K_8sn´KdHq]dHqm_W]ln|p`a8|
d]]F_K]½¢P]ddhqzm0a8md¢V]F_Kb a8|d]F]_K|pd_Ko3q_K|pdKº!^]F]_K]]FdHj=_?´Wd] qjFkpdb%dHqa8]do3qo3a"s«sn jFsaKqqÆl«¡3dH{
ln|6m_¦K£ﬀ^¿K£ fa²|3{ ¿K¥	^¿K£ Ud]]_K]]dHj=_8´Kd]F
Ë
KPÌ0º-ﬂ¦K£^¿W£ /¤H£=£¦K££¤=¥0¦W§H¤H£=¨lqy3aKqdH{Î_K|
a8mFmdb%rpmln|p`m_b a8°KdÎ¢Vop]mFkpd]%o3qd _²¢hmkpdqm0a8mFd ±+k6ljFkk3aKqo3qm%y3dd|Á¢P_Kop|3{³mF_µy3dÎlw|
d]]F_K]Hºﬁk6lqlqr1_AqqÆlny6snd%±+kpd|mkpd |3a8mFop]d_8¢mFkpdfd]F]_K]a8|3{ j=_K|3qzd ﬀKopd|3j=dHq)_8¢^¢Ãa²o6swm=qja8|
y1dj=_Kb%r6sndmd=sn aKqqdHqFqdH{ﬁºpkpd| _W|pdja8| ]Fdb%_8´Kd+mkp_Aqzd
d]]F_K]0qa8|3{cd|3a8y6sndmkpdqpqmdb$m_
b%_8´Kd¢P_K]±+a8]={ﬁº &qo3a"s«sn¢P_K]±+a8]={%d]]F_K]+]dHj=_8´Kd]qm]=a8md`8lndHq+a8]Fdy3aKqdH{_W|mkpdo3qdU_8¢^d]
]_W]j=_K]]dHj=mln|p`UmdHjkp|6lﬀWopdHqa8|3{cj=_X{6dHqx8_W]^d]]_K]j=_Kbcr3d|3qa8mzlw_W|%rp]_8´Kl{Wln|p`fqzoprpr6swdbcd|Am0a²]
ln|6¢P_K]b a8mzlw_W|º+¿K¥	^¿K£ ¤H£=£¦K££¤=¥0¦W§H¤H£=¨ln|A´K_²sw´WdHqxp¡3]=qmHxpy3aKjF°Wlw|p`oprÇ_K|pd_W]+b%_K]d_²¢mkpd
rp]_pj=dHqqdHq_²¢mkpd%qXqzmdb mF_ a%rp]Fd´Kln_Ko3qUqm0a8mdKx ±+k6ljkÇlqkp_Kr3dH{Çm_/y3d d]]F_K]½¢P]ddKx3y1d=¢V_W]d
a8mFmdb%rpmln|p`mF_fj=_K|6mln|Aopd¢Pop]mkpd]_Wr3d]0a8mzlw_W|3qºÆ| mk6lqqjkpdbcd+lnmlq^|p_Km|pdHj=dHqqa8]cm_¢V_W]d
qddmkpd+|3a²mop]d
a8|3{cj=_K|3qd ﬀWopd|3j=dHq_8¢Da?stsﬁmkpd¢va8o6snm0qx6a8|3{ m_U]db%_8´Kd+a"s«sZmkpdd]]_K]0qYºKkAo3qYx
lnmb/a8°KdHqr3_6qqÆlny6snd m_/]dHj=_8´Kd]¢P]_Kb a8|µa8]Fy6lwmF]0a8]Î¢Ãa8o6snmqÆlnb%r6snµy6 ]FdHqm_K]ln|p` a8|µa8rprp]F_K
rp]la8mFdrp]d´Wln_Ko3q
qzm0a8mdm_cmkpdqpqmdb º3kpdHqd¢PdHa8mop]dHqd|3a8y6sndfy3aWj°6±+a8]0{/]dHj=_8´Kd]cm_%y3d
j=_K|3qNl{6d]FdH{ aKq^a)`Kd|pd]0a"s3]FdHj=_?´Wd]b%dHjFk3a8|6lqb$m_ha²|A mAr1d_8¢3¢va8o6snmHº _8±d´Kd]Hx"y3aKj°6±+a8]0{
]dHj=_8´Kd]Ff|pddH{pq£¤0¥=¦K§H¤"£0¨ÂX¦Kª½¬ ½­ﬀKlvº dKºx8dDdHj=mzlw´Wd
b%dHa²|3qyA ±+k6ljFkÍaUqm0a8md_8¢arp]_pj=dHqqja8|
y1dhqa"´KdH{ca8|3{ sa8mFd]]dHqmF_K]dH{ﬁº _K]^_Kypm0a?lw|6ln|p`%qo3jFk ]FdHj=_?´Wd] r3_8ln|6m0qmN±_y3aKqNljmdHjFkp|6lﬀKopdHq
ja8|/y3da8rpr6s«lndH{
3jFkpdHj°6r3_8ln|6mln|p` a8|3{cb%dHqqa²`Kdsn_K`K`8ln|p`
Ë
a8o3{Wlnmm]la"sPÌ0ºÄA¤0¥Âp¦Kª¬'Pª¬6¾lqa8|
_Kr1d]0a8mln_K|³mFk3a8mfqmF_K]dHqmFkpdÍj=_K]F]dHj=m%qm0a8mdc_8¢harp]F_Xj=dHqq¯_K| qzm0a8y6sndÍqzm_K]0a8`WdKxq_mk3a8mHx _K|
]dHj=_8´Kd]FKxKmkpdrp]_pj=dHqqja8| ]FdHqopb%dlwm=q!j=_Wb%rpopm0a8mln_K|c¢P]_KbmFkpdhjFkpdHj°6r3_²lw|6mdH{qm=a8mdKº<¤Y­#
­¿H¾K¤©«¦=¾H¾Kª½¬A¾flq)_K|_Kr3d]0a²mln_K|µ±+k6ljFk qa"´KdHqbcdHqqa8`KdHq)_K|®qm=a8y6snd qm_K]=a8`Kdﬁmk6o3qxd=~3aKj=msn
mkpdqa8b%d
qzd ﬀKopd|3j=d_8¢Dqzm0a8mdHq^ja8|cy3d]drp]_p{6o3j=dH{ a"¢Pmd]a]_²stsny3aKjF°%y6]drp]F_Xj=dHqqNlw|p` mkp_6qd
b%dHqFqa8`KdHqº
É!aWj°6±+a8]0{c]dHj=_8´Kd] qddb/qm_ y3da%qNlwbcr6swdKx1`Kd|pd]0a?s a²|3{/kpd|3j=dfa8mmF]0aKj=mln´Kd
a²rprp]_AaKjFk
¢P_K]ln|3j=]dHaWqÆln|p`Ê{WlqmF]lnypopmdH{³qpqmdb q]d=s«la8y6l«s«lnmNKº +_8±d´Kd]Hx1lnmmFop]|3q_KopmUmk3a8mmk6lqUmdHjFkp
|6lﬀWopd ln|A´K_²sw´WdHqa"sq_/b a8|6 rp]_Wy6swdb/qº ln]0qmHx1mkpd%qpqmdb r3d]¢P_K]b a²|3j=dfr1d|3a"snm b a"y3d
|p_Km^|pd`²stln`8lny6snd6mkp]dd+°Wdr3d]¢P_K]b a²|3j=dlqqopdHq ln|%mk6lqj=_W|Amd=~pm^a8]dY¢Ãa"l«snop]d½¢P]dd_?´Wd]kpdHaK{ﬁx
d=~pmd|6m_8¢!]_²stsny3aKjF°ﬁxa8|3{_Kopmrpopmj=_Wb%b lnmsa8md|3j=Kº /KdHj=_W|3{ﬁxﬁmkpd]d lq{pa8|p`Kd]mFk3a8m¢Ãa²o6swm=q
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ 
a8]Fd r3d]Fb a8|pd|6m a8|3{³]dPd=~pdHj=opmln_K|*j=_Wo6s{Áy1d<o3qzd=swdHqFqº+k6ln]0{ﬁxq_Kb%dqm0a8mdHqc_8¢mkpdqpq
mdb b a" y1dop|p]dHj=_8´Kd]0a²y6swdKº1kpdHqdrp]F_Ky6sndb q+a8]ddHqzr3dHjFla"s«snÊ{WlÍj=o6snmln|mkpd j=_K|AmFd=~Xm_8¢
aKqzA|3jFkp]_K|p_Ko3q{Wlqzm]lnypopmdH{qpqmdb q+{6opdUm_ mkpd=ln]+ln|pkpd]d|6m|p_K|3{6dmd]b ln|6lqb º
k6lqr3a8r1d]ln|AmFd|3{pqm_rp]_8´Wl{6d a/`Kd|pd]0a"s^¢P]0a8bcd±!_W]°/¢V_W]lw|6m]ln|3qÆlj/a8|3a"snpqÆlq_8¢y3a8
jF°A±+a8]={%]dHj=_8´Kd]F%rp]_Ky6sndb qºﬃÆm¢V_pj=o3qdHq_K|mkpdj=_K|3j=drpm+_²¢']dHj=_8´Kd] s«ln|pdHqxpmFk3a8mlqm_%qa"
qm=a8mdHq^_²¢Zmkpd
qzXqmFdb±+k6ljFkÍa8]Fd+]dHj=_8´Kd]0a8y6sndKx6a8|3{%aK{p{6]dHqFqdHq^´Kd]F¯ja²]d=¢Vo6s«sn%mkpd=ln]+j=_K|3qÆlq
md|3j=ÎlqqopdHqxﬁ±+k6ljFk®a8]d j=d|AmF]0a"slw|y3aKjF°6±a²]0{]dHj=_8´Kd]FmdHjkp|6lﬀWopdHqº  _K]mk3a8mrpop]r3_AqzdKx
lnmlqqkp_8±+|mk3a²m±+kpd|µa/]dHj=_8´Kd] qdb a²|AmljqhlqaWqq_pjFla²mdH{±lnmkb%dHqqFa8`KdHqx1mkpd%qdm_8¢
aKjj=drpm=a8y6snd
Ë
_K]¢va"l«snop]d½¢P]dd8Ìfj=_Kb%rpopm=a8mln_K|3q)lq d|6sa8]`KdH{ﬁº^k6lq)lq%aKjFk6lwd´WdH{yAµ{6d=¡3|6ln|p`
mkpd/|p_Kmln_K|3q)_8¢¦K£ÃÂ3ÄA¿K¬µa8|3{ ¼fª­=­Àª½¬A¾ bcdHqqa8`KdHqYº'vm b o3qmy3d/db%rpk3aKqÆlnÈdH{mk3a²mln|®bc_Aqm
_8¢mkpd r3a8r3d]=qmk3a8mja²|<y1d ¢P_Kop|3{Îlw|Åmkpd s«lnmd]0a8mop]Fdf_W|µmk6lqrp]_Ky6sndb x mkpdHqdUlqqopdHqa²]d
aK{p{6]FdHqqdH{Ç_K|6sn r3a8]Fmla"s«swµa8|3{ﬁxﬁaKqa j=_W|3qd ﬀKopd|3j=dKxj=_K|3qÆlqmd|3j={6d=¡3|6lnmln_K|3qa8]Fdf{WlÍj=o6snm
m_op|3{6d]0qzm0a8|3{qÆln|3j=dmkpd®a8]d/y3aKqdH{Åopr3_W|lwbcr6stljFlnmk6Ar1_KmkpdHqdHqU_K]Uopr3_K|³|p_Km rp]dHjFlqd
d|p_Kop`Wk<{6d=¡3|6lnmln_K|3qº
v|
/KdHj=mzlw_W|·Łpx^b%_p{6d=sqU¢V_W] {Wlqm]lnypopmdH{ÁqXqzmdb qxrp]_K`W]0a8b q a8|3{³j=_Kbcrpopm0a8mln_K|3q%a²]d
{6dHqj=]zlwy1dH{±lnmk·{6dm0a?ltsvx|pdHj=dHqqa8]F¢V_K]%a`W_A_p{op|3{6d]0qm0a²|3{Wlw|p`³_²¢hmkpd/¢P_8s«sn_8±ln|p`®r3a8]Fm0qº
/KdHj=mln_K|¹pxlq{6d´K_KmdH{Ám_Åmkpdy3aKj°6±+a8]0{]dHj=_8´Kd]F³rp]_Ky6sndbﬃa8|3{Á]d=sa8mdH{j=_K|3j=drpm0qc_8¢
]dHj=_8´Kd]Fs«ln|pdÍa8|3{j=_K|3qNlqzmd|3j=®a8]d ja8]d=¢Po6s«sw{6d=¡3|pdH{ﬁº /KdHj=mln_K|3q) a8|3{µcln|AmF]_X{6o3j=dcmkpd
y3aKqNljm_6_8sqa8|3{cqm]0a8mFd`8lndHqo3qdH{%mFkp]_Kop`Kkp_Kopm^mFkpds«lwmFd]0a8mop]d¢P_K]lnb%r6sndb%d|Amzlw|p`cy3aKj°6±+a8]0{
]dHj=_8´Kd]FKº
 
U,%ﬂÍ"
 01	0#/2U	D,·f, 	¸ /2U	D	')f

 ﬁﬀﬃﬂ "!#ﬂ!#$ﬁ&% %(')ﬀ
kpd
&
¬'K¤H£=©«¨8ª¬6¾Kª­ P£=ª

&
P¤ ­¨H­ P¤H¼ xHqzoprpr3_K]mzlw|p`mFkpdd=~pdHj=opmln_K| _8¢ {WlqmF]lnypopmdH{Urp]_K`K]0a²b qx
j=_K|3qNlqzm0q+_²¢a qdm+_²¢¬1¦ K¤Y­!mk3a²ma²]dj=_K|p|pdHj=mdH{ÎyA¥0¦W¼f¼
&
¬3ª½¥0¿1Pª¦K¬©«ª½¬!H­º
*,+ﬃ-&+ﬃ- .
HÔ8ÐpHYÔZ8U,/DÕ-Ô8 -Ð ÔZ#0nÐp
aKjkc|p_X{6dlqd ﬀWo6lnrpr3dH{/±lnmk%rp]F_Xj=dHqqz_K]Hx"b%db%_K]Kx"ln|6md]¢vaKj=d+m_|pdm±_K]°s«ln|p°pqa8|3{ﬁx8d´Kd|p
mo3a?stsnKxDlw|6md]¢vaKj=d m_/sn_pja"so3qd]0qºﬁirp]_pj=dHqq_K]d=~pdHj=opmdHqj=_Wb%rpopm0a8mln_K|µa8mlnm0q_8±+|µqr3ddH{
{6d=¡3|pdH{ÅyAÎlnm0qln|Amd]F|3a"s^sn_Xja"s!jFsn_pj°ﬁº*D_Xja"s!jFsn_pj°pq_8¢+{Wl d]d|6mrp]_pj=dHqq_K]=qa8]d |p_Kmq6|p
jFkp]_K|6lnÈdH{ﬁxkpd|3j=dcmkpd]dUlq|p_y3_Kop|3{Ç_K|]d=sa8mln´Kd rp]_pj=dHqq_W]0qqr3ddH{pqYº\^]_pj=dHqq_K]qm0a²mdHqx
rp]_W`K]0a8b qa8|3{{pa8m0a%a²]dqm_K]FdH{clw|b%dbc_K]/±+k6ljkx6ln|`Kd|pd]0a?sÃx1j=_K|3qÆlqm0q_8¢^´K_8sa8ml«sndfqmF_K
]0a²`Kda8|3{qm0a²y6swd qm_K]=a8`KdKº
13¦K©«¿Pª½©«¤­ P¦K£¿H¾K¤/_ d]0q ´Wd]¢ÃaWqm aKjj=dHqq/a8|3{ mkpd]d=¢P_K]dlqco3qo3a"s«sno3qdH{¢P_K]%b a?lw|
b%dbc_K]
Ë
_Kr3d]0a²mln|p`<qm_W]d8Ì{Wln]dHj=mzswaKjj=dHqqÆlny6sndyAarp]_pj=dHqq_W]Hº*+_8±d´Kd]Hx1mkpd%j=_K|6md|6m
)*) ü"+ )()-,Vþ/.10
   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©
_8¢´W_8sa8ml«sndfqm_W]0a8`Kdlqlw]F]dm]lnd´?a²y6swÎsn_Aqm±+kpd|pd´Kd]a ¢va"l«snop]d_pjj=op]0qºﬁkpd%­ P¿ Y©t¤U­ P¦K£¿H¾K¤
lq^]Fd=sa²mln´Kd=sn qÆsn_8±
Ë
lnm0q^aKjj=dHqqmlnb%d+b a"y3d_K]0{6d]=q_8¢Zb a²`K|6lnmo3{6d+k6ln`Kkpd]mFk3a8| mk3a8m^_8¢ﬁmkpd
´K_²sa²ml«swd qm_K]=a8`Kd8Ì0x6a8|3{/mkpd]d=¢P_K]dlnmlqb a?lw|6sno3qdH{ÇaKqa%qdHj=_K|3{pa²]Íqzm_K]dKº'ﬂ+|mkpd_KmFkpd]
k3a8|3{qm0a²y6swdqm_W]0a8`Kd r3d]=qÆlqm0q aKjj=]_AqFqa8|6°Kln|3{_8¢¢va"l«swop]FdHqfa²|3{µmk6o3qlnm%ja8|µb/a"ln|Am0a?lw|
ln|6¢P_K]b a8mzlw_W| |pddH{6dH{mF_%]dHj=_K|3qmF]o3j=m+´K_8sa8mzltsnd qm_K]0a²`KdKº
 µd{Wlqmln|p`Ko6lqk À¿Wª© #v­ P¦=Â/ÂZ£¦H¥=¤­=­À¦W£­
Ë
W ÃÌ0ºpkpd=ln]ln|Amd]F|3a"sTqm0a²mdha²|3{q_Kb%drp]dH{6d=¡3
|pdH{Çr3_W]mln_K| _²¢mkpdb%dbc_K]a8]dfaWqqopb%dH{Îm_ y1d´K_²sa²ml«swdKº'Æ|<j=_K|6m]0aWqm+m_%]FdHa"sqzXqmFdb qx
aU¢va"l«snvqm_KrÇrp]_pj=dHqq_K]+|pd´Wd]
r1d]¢V_W]b q+a8|d]F]_K|pd_Ko3q+qzm0a8mdm]=a8|3qÆlnmln_K|6ln|3qmdHaW{ﬁx3mkpdrp]F_K
j=dHqqz_K]+qÆlnb%r6snk3a"snm0qºpk6o3qx6mkpd
_W|6sw/´WlqNlwy6snd ddHj=m0q_8¢Ta)¢va"l«swop]Fdlw| a)¢va"l«snvqm_Krrp]_pj=dHqq_W]
a8]Fd'qm_Wrpr6lw|p`Çlnm0q)d=~XdHj=opmln_K|³aKq)±!d=s«s
aKqhsw_6qq_8¢lnm0qhlw|6md]|3a?sqm0a²md a8|3{mFkpdÍj=_K|6md|6m0q_8¢
lnm0q)´K_8sa8ml«snd%qm_K]0a²`KdKº Æ|mkpdU¢Ãa"l«snvqm_Wrµb%_p{6d=sÃxﬁmFkpd¢va"l«snop]d%_8¢+a%rp]F_Xj=dHqqUja8|y3d%{6dmdHj=mdH{
a"¢Pmd]
af¡3|6lwmFdmlnb%dUyA/_Kmkpd]+rp]F_Xj=dHqqzdHqxpo3qÆln|p`q_Kb%dqr1dHjFl«¡ZjmFdHjkp|6lﬀWopdHq
Ë
dKº `3ºnx6mlnb%d_Wopm
b%dHjFk3a8|6lqb qÀÌ0º
*,+ﬃ-&+ * 
Ôﬃ   / 08p 0Ô / - 0 /
$_X{6dHqd=~ jFk3a8|p`Kdlw|6¢P_K]b/a8mln_K| ±lnmk%dHaKjFk%_KmFkpd]^_K|6snfy6bcdHqqa8`KdHqr3aWqqÆln|p`mkp]F_Kop`Kk¥0¦W¼ #
¼
&
¬3ª½¥0¿Pª½¦K¬©«ª¬ H­º*1ln|p°Xqa8]dy6l{Wln]dHj=mln_K|3a"sa8|3{/a8]do3qdH{/m_ m]0a8|3qzb lnm!bcdHqqa8`KdHqln|y3_Wmk
{Wln]dHj=mln_K|º"aKjkÊstln|p°µk3aWqlnm0q_8±+|ypod]±kp_Aqd ja8r3aWjFlwmÇlqaKqFqopb%dH{
Ë
¢P_K]mkpd/qa8°Kd _8¢
qÆlnb%r6s«ljFlnm3Ìm_%y3dUln|6¡3|6lnmdKº'vmd|3a8y6sndHqaKq6|3jFkp]_K|p_Ko3qj=_Kb%b op|6lja8mln_K|3qx ln|±+k6ljkµa%qd|p
{6d]%rp]F_Xj=dHqqz_K]%k3a8|3{pq _8´Kd]%abcdHqqa8`Kd/m_µaÇs«ln|p°Zxln|6lnmla8mdHq/qd|3{Wln|p`3xa8|3{Ålnb%b%dH{Wla8mFd=sw
j=_K|6mln|6opdHq^lnm0qT¢Vop]Fmkpd]aKj=mln´WlwmKº6kpd|xKmkpdstln|p°%mF]0a8|3qÆ¢Pd]0qmkpd+bcdHqqa8`Kdm_mFkpd
{6dHqmln|3a8mln_K|
|p_p{6d
Ë
]FdHj=d=lw´Wd]+rp]_pj=dHqq_K]Ìa8|3{/°Kddr3qmkpdbcdHqqa8`Kd±lwmFk6lw|a ypod]+op|6ml«slnmlq]dm]lnd´KdH{
y6mk6lq]dHj=d=ln´Kd]Hº
kpd P£¿K¬ ­À¼ ª­0­ª¦W¬ K¤"©t¿W¨
Ë
mlnb%dd=sa8r3qdH{Îy3dm±dd| mkpd)ln|6lwmzla²mln_K|_8¢TmFkpdm]0a²|3qÆ¢Vd]a8|3{
mkpd+j=_K]F]dHqr3_W|3{Wlw|p` {6dr3_AqNlwm_8¢ZmFkpd!bcdHqqa8`Kdln|Am_mFkpd!ypod]Ì=xlq¡3|6lnmdypopm^op|prp]dH{Wlj=m0a8y6sndKº
k6lqTlq^ajFk3a8]0aWj=md]lqmlj_8¢ZaKq6|3jFkp]_K|p_Ko3q s«ln|p°Xq±+k6ljkxKaWq_Krpr3_AqzdH{mF_hq6|3jFkp]_K|p_Ko3q_K|pdHqYx
{6_U|p_Kmlnb%r3_Aqzd
a8|6y3_Wop|3{%_K| m]=a8|3qb lqqÆln_K|/{6d=sa"pqº &qo3a"s«snUs«lw|p°pqrp]dHqd]´Wd
Ë
_Ky1d3Ìﬁ¡3]0qzm
ln|p½¡3]0qmFP_Kopm
Ë
   ﬂÌ_K]0{6d] 3_K|mkpd qa8b%dUs«ln|p°Zx b%dHqqa²`KdHq
a²]d rpopmlw|6m_clnm0qypod]lw|Åmkpd
_K]={6d]!mFkpdf±d]dqd|Am"º *1ln|p°pq+ja8| a"sq_ `Ko3a²]0a8|6mddKx"ln|Ía)±a"U¢Po6stsn%mF]0a8|3qr3a8]Fd|Am¢V_K]|p_X{6dHqYx
mk3a²m!|p_cb%dHqqa8`Wd+lqsn_Aqm"xX{6opr6s«lja8mdH{Î_K]+j=_K]]oprpmFdH{ﬁº!v| qo3jFk a jaKqdKxWs«ln|p°Xqa8]dqa"l{/m_ y3d
£¤H©«ª½¿ ©«¤Æ©t¦²­0­©«¤­=­ 
&
ÂZ©«ª¥=¿P¤ # £N¤=¤#¤"£0£¦K£ # £¤0¤"xp]dHqr1dHj=mln´Kd=sn3Ì=º

 
  ! $ﬁﬁ $ 
	 '  ,%(!
*,+ * +ﬃ- 
ÔD² -"ÔZ"!³
i
Kª­ P£0ª 
&
P¤ÂZ£¦0¾W£¿K¼
Ë
_K]a8rpr6s«lja8mln_K|ﬁÌ1lq'aj=_8s«swdHj=mzlw_W|f_²¢)sn_Xja?sArp]_K`K]=a8b qﬀﬁﬃﬂﬂﬃﬂ "!Xx
a8|3{UdHaKjFkUsn_Xja"s3rp]F_K`K]0a8b lq^mkpdd=~prp]dHqqÆln_K| _8¢asn_Xja"sZa?sw`W_K]lnmkpb º"i+m]op|pPmlnb%dKxKdHaWjkUsn_Xja?s
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­  
rp]_W`K]0a8b ±l«s«s+y3d/d=~XdHj=opmFdH{µy6µarp]_pj=dHqq_K]U_8¢+mkpd%op|3{6d]snWln|p` qpqmdbÇº*aKjFkµrp]_K`W]0a8b
lqj=_Kb%r1_AqdH{Ç_8¢!a8mF_Kb ljU_Kr3d]0a²mln_K|3q
Ë
a"sq_|3a8b%dH{Çqm0a8mdbcd|Am0qÀÌ0º3dr3d|3{Wln|p`Ç_K|mkpd `K]0a8
|6o6sa8]lnm_8¢TmFkpd{Wlqzm]lnypopmdH{Çrp]_K`K]=a8b xA{Wld]d|6m
m6r3dHq_²¢T_Kr1d]0a8mln_K|3qa8]dj=_K|3qÆl{6d]dH{ﬁº-v|
`Kd|pd]=a"svxpmkpdHqd_Kr1d]0a8mln_K|3qja8| y1djFsaWqqÆl«¡3dH{Îlw|6m_ m±_¯ja²md`K_K]lndHqWln|6md]|3a"sTa²|3{j=_Kb%b op
|6lja8mln_K|Ç_Kr3d]=a8mln_K|3qºpi|µª½¬ P¤H£=¬3¿W©Z¦ÀÂX¤H£¿Pª½¦K¬c_8¢TaUsn_pja"s'rp]_K`W]0a8bln|A´K_²sw´WdHq_K|6sn/lnm0qsn_Xja?s
{pa8m=a a8|3{j=_K|6m]_8s+qm]o3j=mop]FdHqx±+k6l«sqm%a¥0¦W¼f¼
&
¬3ª½¥0¿1Pª¦K¬³¦ÀÂX¤H£¿Pª½¦K¬Îln|A´K_²sw´WdHqd=lnmkpd]cmkpd
qd|3{Wln|p`_K]mkpdU]dHj=d=ln´Kln|p`_8¢^a b%dHqqa²`Kda8|3{/_K|pdU_K]+qd´Kd]0a"s^jk3a8|p|pd=sqº
*,+ * + *
,¹ÐpHY 3Ðp,/ÕZ,/ /ZÐ$-½
i¸¼ ¤­=­¿H¾K¤ lq'a{66|3a8b lj{pa8m0a+qmF]o3j=mop]d¢V]_Wb¸±+k6ljkUlnm lqr1_AqqÆlny6snd+m_]dm]lnd´KddHqqd|6mla"s«sw
m±_ °Kln|3{pq_8¢'ln|6¢P_K]b a²mln_K|
%mkpd l{6d|6ml«¡3d]f_²¢!mkpd b%dHqqFa8`KdKx1ln|3jFsno3{Wlw|p`Åmkpd l{6d|Amzlt¡3d]=q_²¢!mkpd%bcdHqqa8`Kd%j=]dHa²m_K]
Ë
qd|3{6d]sn_pja"s^rp]_K`K]0a²bÌa8|3{clnm0q+j=_K|3qopbcd]
Ë
]FdHj=d=lw´Wd]sn_Xja"s^rp]_K`W]0a8bÌ0x
 a%j=_K|6md|6m
Ë
{pa8m0aXÌ0º
i¶¥ÄA¿K¬1¬3¤"©lq a³j=_Kb%b op|6lja8mln_K|´8a8]la8y6snd aWqq_pjFla²mdH{Á±lnmk*a8|_K]0{6d]FdH{·r3a?lw]_²¢sn_Xja?s
rp]_W`K]0a8b qYxZa8|3{Êmkpd mN6r3d _8¢mk6lq´8a8]la8y6snd lqaqdm_²¢!b%dHqqFa8`KdHqº  µd%{6d|p_KmFdfy6mkpd
jFk3a8|p|pd=sTaKqFq_XjFla8mFdH{/±lnmkmkpd_K]0{6d]dH{/r3a"ln]
Ë




Ì0º!^´Kd]/jk3a8|p|pd=s	


lqlnb%r6sndb%d|6mdH{
a8m]op|pPmlnb%dy6a
{Wln]dHj=mFdH{r3a²mk_8¢6s«ln|p°Xq_8¢3mkpdop|3{6d]zswWln|p`fqpqmdbÇºH±_
j=_Kb%b op|6lja8mln_K|
_Kr1d]0a8mln_K|3qYx|3a8b%d=sn¹­À¤"¬ a8|3{ £¤0¥=¤Hª½§H¤/ja8|y3dµo3qzdH{m_d=~ jFk3a8|p`KdµbcdHqqa8`KdHqcmkp]_Wop`Kk
jFk3a8|p|pd=sqº


Ë
 

Ì0º v|rp]_K`K]=a8b 

x mk6lq_Kr3d]0a²mln_K|lqr3a8]0a8b%dmFd]lnÈdH{ y6 a%qÆln|p`8snd%bcdHq
qa8`Kd

a8|3{mkpdcl{6d|6mlnm®_²¢ha8|p_Kmkpd]Usn_pja"s
rp]_K`W]0a8b 

Ë
_K]Umkpd j=_K]]FdHqr3_K|3{Wln|p`
jk3a²|p|pd=sHÌ=ºKiqmFkpd
ddHj=m_²¢DmFk6lq_Kr3d]0a²mln_K| d=~pdHj=opmln_K|x6mkpdb%dHqqa²`Kd

lqaK{p{6dH{
ln|Am_cmkpdjk3a²|p|pd=s





ﬀﬂﬁ
ﬃ
º

£¤0¥=¤Hª½§H¤ v§"¼  ! Kº#Æ| rp]_W`K]0a8b 

xWmk6lq^_Kr1d]0a8mln_K|clqr3a²]0a8b%dmd]zlwÈdH{¯yA%aqNlw|p`²swdbcdHq
qa8`Kd´?a8]la8y6snd#"

a8|3{cyA%aUqdm%$µqr3dHjFl«¢PKln|p`/mkpd+r1_AqqÆlny6sndfqd|3{6d]=q_²¢DmFkpd+b%dHqqa²`Kd


lq+±+a"lnmln|p`c¢V_K]
Ë
_K]d ﬀKo6ln´8a"snd|Amsn&$µlqa%qdm+_²¢'ln|prpopmjFk3a8|p|pd=sq+_8¢ 

Ì0º!Ã¢_K|pd_8¢
mkpdclw|prpopm%jFk3a8|p|pd=sq _8¢#$ÁlqU|p_Kmdb%rpmKxDswdm¯lwmUy3d'?xab%dHqqFa8`Kd

lq]Fdb%_8´KdH{
¢V]F_Kb lnm
Ë


()

+*,ﬁ
ﬃ
Ì+a8|3{Çrpopmlw|6m_'"
 Ë
§"¼.-0/¼UÌ0º-P¢+a"s«s!jk3a8|p|pd=sqUqr3dHjFl«¡3dH{
ln|1$ a²]d db%rpm<±kpd|µmkpd £¤=¥0¤"ª§"¤_Kr3d]=a8mln_K|lqln|6´K_K°KdH{ﬁx m±!_qdb a²|AmljqUja8|µy3d
j=_K|3qÆl{6d]dH{
'©«¦H¥?ª½¬A¾£¤=¥0¤"ª§"¤Hxb%dHa²|6lw|p`mFk3a8m'mFkpd!_Wr3d]0a8mzlw_W|f±lts«sﬁ|p_Km'y1d+md]b¯lw|3a²mdH{
op|Amzltsa b%dHqFqa8`Kd

y3d=sn_K|p`Aqm_c_K|pd_8¢!jFk3a8|p|pd=sq2


qr3dHjFl«¡3dH{Çln|$xp_K]
&
¬Y©«¦H¥#8ª¬6¾
£¤0¥=¤Hª½§H¤"xKb%dHa8|6ln|p`/mk3a8m+mFkpd_Kr3d]0a²mln_K|k3aKq|p_%ddHj=mHº
)*) ü"+ )()-,Vþ/.10
   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©
*,+ * +  
Ô /ﬁÒzÕ Ð6ÐX1 0 / 0Y 0YpÐ Ð&/3H
Æ|µrp]_K`K]=a8b qxﬁq_Kb%d aK{6Pkp_pj%j=_K|6m]_8sqm]o3j=mFop]dHq
a?stsn_8±_Wr3d]0a8mzlw_W|3qm_ y1d j=_Kb y6ln|pdH{Çln|AmF_
|p_K|pv{6dmFd]b ln|6lqmlj®qzm0a8mdb%d|6m0qº $_K|pv{6dmd]b ln|6lqmljµqzm0a8mdb%d|6m0q¯ln|A´K_²sw´WdÊa³jFkp_8lj=dy3dm
±dd| qzd´Kd]0a"s
r1_AqqÆlny6sndµ_Kr1d]0a8mln_K|3qYxsndHaH´Wln|p`³mkpd ]FdHq_8snopmln_K|·_²¢mk6lq jFkp_8lj=dµj=_Kb%r6sndmd=sn
op|3{6dmd]Fb ln|pdH{ﬁº p_K]Ud=~ a²b%r6sndKx'mFkpd<¿K© P¤"£0¬1¿Pª§"¤ ¥=¦K¬'P£N¦W©^­ P£
&
¥ 
&
£¤Ulw|Åsa8|p`Ko3a8`WdHqfqzo3jk®aWq
 /A\_W]^ihiÁlqa)|p_K|pv{6dmd]b ln|6lqmljqm=a8mdb%d|6mHº$_K|pv{6dmd]b ln|6lqmljqm=a8mdb%d|6m0q^a8]dlw|p
kpd]d|6m^m_{Wlqm]lnypopmdH{ rp]F_K`K]0a8b/qºHkpdb%_Aqm^jk3a²]0aKj=md]lqmzljlq|p_K|3{6dmd]Fb ln|6lqzb_8¢3]dHj=d=ln´Kd
qm=a8mdb%d|6m0qº1i$]dHj=d=ln´Kd _Wr3d]0a8mzlw_W| £¤=¥0¤"ª§"¤ Æ§H¼   ! lq)|p_K|pv{6dmd]b¯lw|6lqmzlj/±kpd|µmkpd qdm $
{6d=¡3|6ln|p`/mkpd
r1_AqqÆlny6sndqd|3{6d]0q¢P_K]mFkpd
b%dHqFqa8`Kdarp]_pj=dHqqlq±a?lwmzlw|p`U¢P_K]HxWk3aKqb%_K]d+mFk3a8|
_K|pdd=sndb%d|6m 6b%_K]d
qzr3dHjFl«¡Zja"s«snAx1mkpdhaWj=mo3a"sZqd|3{6d]+_²¢DmFkpd
b%dHqFqa8`KdKxKa"snmkp_Wop`Kk y1d=sn_K|p`8ln|p`
m_ $!x lq/|p_Km {6d=¡3|pdH{qm=a8mlja"s«sn a8|3{Áq_µ|p_Km/°A|p_8±+|ln|¸aK{6´8a8|3j=dKº!lqmzlw|3j=md=~pdHj=opmln_K|3q
_8¢mFkpd¯qFa8b%d]FdHj=d=lw´Wdf_Wr3d]0a8mzlw_W|Êja²|<mFkpd|<y1d%aKqq_pjFla8mdH{±lwmFkÊ{Wld]d|6mqd|3{6d]0qﬁj=_K|3qd
ﬀWopd|Amzswmkpd a²]d |p_Km
]Fdrp]_X{6o3jFlny6sndaKq¢va8]aKqqd|3{6d]0qa8]d j=_K|3j=d]|pdH{ﬁx kpd|3j=dfmFkpdf|3a²b%d
¬1¦K¬$# K¤ P¤"£0¼ ª½¬3ª­ Pª½¥]dHj=d=ln´Kd%_Kr1d]0a8mln_K|3qºﬁk6lq]dHqo6snm0q¢P]_Kb mkpdU¢vaKj=m
mFk3a8m+rp]_pj=dHqq_K]=q]d
sa8mln´Kd qr3ddH{pqa8]d|p_Wm+°A|p_8±+|/ln|aK{6´?a8|3j=dKxﬁa8|3{/m]=a8|3qb lqqÆln_K| {6d=sa"pq
a8]Fdop|prp]dH{Wlj=m0a8y6sndKx
a"snmkp_Wop`Kk¡3|6lnmdKº
i¸rp]_K`K]=a8b¹lq W¤ P¤H£=¼ ª¬1ªn­ Pª½¥HxK±kpd|Ía"s«s1lwm=q!qzm0a8mdb%d|6m0qa8]d
{6dmd]Fb ln|6lqzmlj8xp_Kmkpd]±lqzdKx
a/rp]_W`K]0a8b$lqqa?l{Çm_cy3d ¬1¦K¬ K¤P¤H£=¼ ª¬1ªn­ Pª¥"ºpkpdUlwbcr3_K]m=a8|AmjaKqd _8¢|p_W|pv{6dmd]b ln|6lqmlj
rp]_W`K]0a8b qlq_K|pdUln|<±k6ljFk®a"s«sqm0a8mFdb%d|Am=q+d=~3j=drpm%£¤0¥=¤Hª½§H¤a8]dfaWqqopb%dH{Çm_/y3d%{6dmd]b¯lw
|6lqmlj8ºﬃ/Ko3jkÇrp]_K`K]=a8b qa8]dja"s«sndH{ÎÂZª½¤0¥=¤ # ^ªn­¤ K¤P¤H£=¼ ª¬1ªn­ Pª¥_K]
%&
¿8­ªﬁ# K¤P¤H£=¼fª½¬3ª½¬3ª­ Pª¥"º

   !#$ﬁﬁ )$ﬁ& ' %
	 $ $ﬁ ' !
*,+  +ﬃ- .
HÔ8ÐpHYÐXU,/ÕÁÐﬁÐ/3H
iKª­ P£0ª 
&
P¤¥=¦K¼Â
&
P¿Pª½¦K¬clqa8|d=~pdHj=opmln_K|_8¢a"s«sTmkpdsn_pja"s^rp]_K`K]0a²b q_8¢ac{Wlqzm]lnypopmdH{
rp]_W`K]0a8b¸_W|a+{Wlqm]lnypopmdH{ qpqmdb º"kpdd=~pdHj=opmln_K|_²¢XdHaKjFksn_pja"sArp]_W`K]0a8b


lq'arp]F_Xj=dHqqYx
{6d|p_KmFdH{yA
	

ºﬁop]ln|p` a8|d=~XdHj=opmln_K|x rp]_pj=dHqqdHqrp]_p{6o3j=d ¤H§"¤H¬'½­Àºpi|d´Kd|6mrp]_X{6o3j=dH{
y6%arp]_pj=dHqq	ﬁlqa)r3a8]mlj=o6sa8]d=~XdHj=opmln_K|_²¢Da8| a²m_Kb lj_Kr1d]0a8mln_K|c_8¢mkpdsn_Xja?sZrp]_K`W]0a8b


º ´Kd|6m0q a8]dclw|3qzm0a8|6m0a8|pd_Ko3q a8|3{dHaKjFk³k3aKqU_K|pd/_8¢
mkpd/¢P_8s«sn_8±ln|p`µy3aKqÆlj/mAr1dHq/­¤H¬  
£¤=¥0¤"ª§"¤_K]ª½¬ P¤H£=¬3¿W© 
 kpd­¤H¬'+d´Kd|6m
 
 
Ë
	

	



Ìﬁlqrp]_X{6o3j=dH{/y6 rp]_pj=dHqq	

±+kpd|clnmd=~pdHj=opmdHqmkpd
qm0a8mFdb%d|Am
 
 
Ë 
 

Ì0º
 kpd£N¤=¥=¤Hª½§H¤d´Kd|6m


Ë
	

	



Ìlq¯rp]_X{6o3j=dH{Åy6µrp]_pj=dHqq	

±+kpd|Ålnmfd=~pdHj=opmdHq
mkpdqm0a8mdbcd|Am



"

Ë
"

 $Ìa²|3{µmkpdcb%dHqqa8`Wd

]FdHj=d=lw´WdH{³a8|3{®j=_W|3qopb%dH{Êlw|
"

k3aWqy3dd|qd|AmyA	 º
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ 
 kpd·ª½¬ P¤"£0¬1¿K©^d´Kd|6m

 
Ë
	 ÆÌ lqrp]_p{6o3j=dH{¸y6·rp]F_Xj=dHqq 	 U±+kpd|lnm d=~pdHj=opmdHqÇa8|
ln|Amd]F|3a"sTqm0a²mdb%d|6mHº  µdaKqqopbcdmkp]ddr3a8]mzlj=o6sa8]ln|AmFd]|3a"s'd´Kd|6m0q
Ëﬀ
eﬀPÌ 

mkpd%ª½¬3ª ﬁd´Kd|Am



 
Ë
	 ÆÌ^lqrp]_p{6o3j=dH{ÇyA	'±+kpd|Îlnm
qm0a8]Fm0qº

mkpd ¿Kª©Wd´Kd|6m ¿Kª½©
Ë
	  Ì^_Xjj=op]=q+a8mrp]_pj=dHqq 	  x6±+kpd|mkpdrp]F_Xj=dHqqz_K]_K|±+k6ljk
lnmlq+d=~pdHj=opmln|p`%¢va"l«sqºﬁkpdrp]_pj=dHqq_K]0qa8]daKqqzopb%dH{m_ y1d¢va"l«swvqzm_Krº

mkpd ­ P¦=ÂÍd´Wd|Am

 
Ë
	  Ìmd]b ln|3a8mFdHqd=~XdHj=opmzlw_W| _8¢	  º
vmlq±_K]Fmk%|p_Kmln|p`Umk3a8m!ac­¤H¬'+d´Kd|6m]drp]FdHqd|Am=qmFkpd
d=~pdHj=opmln_K|/_8¢Ta8| aWqA|3jFkp]_K|p_Wo3q
_Kr1d]0a8mln_K|±+k6ljFk®rpk6XqNlja?stsnrpopm0qa/bcdHqqa8`Kd¯lw|6m_Çmkpd%ypod]_8¢
acs«ln|p°Zºkpd|µmkpd%op|p
{6d]snWln|p`®{Wlqm]lnypopmdH{³qpqmdb m]0a8|3qzb lnm0qmkpd/b%dHqqFa8`Kd%m_mFkpdÍ{6dHqmzlw|3a²mln_K|®|p_p{6dKx±+k6ljk
aKqzA|3jFkp]_K|p_Ko3qNsw/ja8rpmop]dHqTlw|3j=_Wb ln|p`%b%dHqqa²`KdHq ¢V]F_Kbmkpdstln|p°a8|3{ ﬀWopdopdHqmkpdb ¢P_K]^sa8mFd]
]dmF]lnd´?a"s'y6 mkpdln|AmFd|3{6dH{/]dHj=dr6lnd|Am+rp]F_Xj=dHqq
Ë
]FdHj=d=lw´Wd]Ì0º  kpd| ab%dHqqFa8`Kdlqln| a ﬀKopdopd
_8¢ﬁmkpd+{6dHqmln|3a8mln_K| |p_p{6d+±d!qa"mk3a²m'mk6lqb%dHqqa8`Wdk3aKq¿K£=£0ª½§H¤ Kºv| mk6lqj=_K|AmFd=~Xm^a£¤=¥0¤"ª§"¤
d´Kd|6m
j=_K]F]dHqr3_W|3{pq+m_ mkpd aKj=mo3a"s'{6d ﬀWopdo6ln|p`_8¢a¯b%dHqqa8`Wd
y6 mFkpd]dHj=d=ln´Wlw|p`rp]F_Xj=dHqqYº
*,+  + * .
3" 0 -ÔZ8Õ ÐX8UÔ /ÐﬁÐ/3H
\]_Xj=dHqFqdHq+_²¢!a%{Wlqm]lnypopmdH{j=_Kb%rpopm=a8mln_K|<a²]d%­¤
%&
¤"¬ Pª½¿K©«xWlw|_KmFkpd]+±_K]0{pqxpdHaWjkÇrp]_Xj=dHqFq
rp]_p{6o3j=dHqaU­À¤
% &
¤H¬1¥0¤ _8¢Zd´Wd|Am0qYºKk6lqqd ﬀWopd|3j=d
_²¢Zd´Kd|6m0q lq^ja"s«sndH{%mkpd)ÄAªn­ P¦K£=¨_8¢ 	

xKa8|3{
lnmlq+{6d|p_KmFdH{%y6



	




ﬂﬂﬃﬂ


ﬂﬃﬂﬂ xA±kpd]d


xWlq

Pmkd´Wd|Amd=~pdHj=opmdH{/yA 	

Ë
	

lqmkpd
ª½¬3ª  d´Kd|6mÌ0º'*ﬁdm


{6d|p_KmFdmkpdUÂX¿W£Pª½¿K© ÄAªn­ P¦K£=¨_²¢ 	

ml«s«smkpdUd´Kd|Am








	




ﬂﬃﬂﬂ



lqa rp]d=¡p~ _8¢

º
*ﬁ_Xja?s'd´Kd|6m0qa8mdHaKjkrp]F_Xj=dHqqa8]dm_Km=a"s«sw/_K]0{6d]FdH{ﬁº +_8±d´Kd]Hx6aKqb%dHqFqa8`Kdm]0a8|3qzb lq
qÆln_K|³{6d=sa"Xq a8]d op|prp]dH{Wlja8m=a8y6sndKx^mkpdqdm_8¢
a"s«s!mkpdcd´Kd|Am=q_8¢+mkpd%d|6mln]dj=_Kb%rpopm0a²mln_K|
lq_K|6snr3a8]mla"s«sn_K]0{6d]dH{ﬁº1\^]dHjFlqd=snKx1sndm y3dUmkpdfqdm_8¢Ta"s«s^d´Kd|Am=qmk3a8m_pjj=op]]dH{/ln|a
{Wlqm]zlwypopmFdH{ j=_Kb%rpopm=a8mln_K|º *Ddm

{6d|p_Wmd
mFkpd
jFsaKqqÆlja"s!¥=¿
&
­À¿W©8ÂZ£¤=¥0¤ K¤H¬1¥0¤
Ë
ÄA¿=ÂKÂp¤H¬1¤.#
F¤ ¦K£¤Ìr3a²]mla"s_K]0{6d]
{6d=¡3|pdH{aKq!¢V_8s«sn_8±
q
Ë
ŁKŁPÌ 





ﬀ

lt¢a8|3{Î_K|6sn%l«¢ 
eKº


a8|3{

ﬀ

a²]dmkpdqa8bcdd´Kd|Am"xA_W]
Łpº

ﬁa8|3{ﬃﬂ  "!·eKxp_K]
pº
$#
ﬁ/a8|3{



lq+mFkpd
d´Kd|6m
 
 
Ë
	

	



Ìa8|3{

ﬀ

lq+mkpdd´Kd|6m 


Ë
	

 	



Ì0xK_W]
3ºmkpd]dlqa8|d´Kd|6m
%&
qo3jFkmk3a8m





%&(' 
%&



ﬀ

º
)*) ü"+ )()-,Vþ/.10
eH   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©
 


 

	
 

ﬀ
 


 


 


 


 


 
	
ﬀ
 
ﬀ

 
ﬀ
ﬀ
 
ﬀ

 
ﬀ

 
ﬀ

 
ﬀ

 
	

 


 

ﬀ
 


 


 


 


 

ﬀ



ﬀ

    
 
     




	 






 
	
 ln`Kop]d%e i qa²b%r6sndf{Wlqm]lnypopmdH{j=_Kbcrpopm0a8mln_K|º
Ã¢






ﬀ

mkpdHqzdd´Kd|Am=qfa²]d ja"s«sndH{¸¥=¿
&
­¿K©½©«¨ W¤ÂX¤"¬ K¤"¬ Pº ﬂ+mkpd]±lqdKx^mFkpd a8]FdÍja"s«sndH{
¥=¦K¬3¥
&
£=£¤H¬'
Ë
ja²o3qa"s«snµln|3{6dr3d|3{6d|6mÌ0º _K|3j=op]]d|6m d´Kd|6m0q a8]d{6d|p_KmdH{y6





ﬀ

ºi
qa²b%r6snd<{Wlqm]lnypopmdH{j=_Kbcrpopm0a8mln_K|ln|6´K_8sn´Kln|p`mkp]ddÇrp]_Xj=dHqFqdHqUlq {6dr6lj=mdH{ ln|  ln`Kop]Fdµe
o3qÆln|p`%mFkpdhjFsaKqqNlja?sTqr3aKj=dPmlnb%d{Wla8`W]0a8b º v|mk3a8m¡3`Kop]dkp_K]lnÈ_K|6m0a"s'a"~pdHq^]drp]FdHqd|Ammlnb%d
rp]_W`K]dHqq_8¢dHaKjk/rp]_pj=dHqqx6y6saKjF°%r3_8ln|6m0q]drp]dHqd|6md´Wd|Am0qYxAa8|3{/a8]]_8±
q ¢P]_Kb_K|pdrp]_Xj=dHqFq
mlnb%dÇs«ln|pdm_ a²|p_Kmkpd]%]drp]FdHqd|Am/b%dHqqFa8`KdHq%j=_Kbcbfop|6lja8mzlw_W|º $+_KmFdKx¢V_W]%d=~ a²b%r6sndKxmk3a8m


ﬀ







ﬀ
ﬀ





xAypopm

ﬀ
ﬀ












ﬀ

º
*,+  +  
ÔD² -
YpÐX Ô "Ô8ÐX"Ðp
iqd´Kd|6m0qa8]Fdln|3qm=a8|Am=a8|pd_Ko3qxa8|AÇm±!_qo3jj=dHqqNlw´Wd d´Kd|6m0q



a8|3{




_pjj=op]]ln|p`<a²ma
rp]_pj=dHqq 	

{6d=¡3|pda8| ln|6md]´8a"sZ_8¢1sn_Xja"smlnb%dKº6kpd©«¦H¥=¿K©6­ P¿P¤_8¢Da)rp]_Xj=dHqFq	

a8ma8|6 mlnb%d
y1d=sw_W|p`8ln|p`®m_Çmk6lq)lw|6md]´8a"slq {6d=¡3|pdH{y6lnm0qUr3a8]mla"sk6lqzm_K] 


'aÍsn_Xja"s
qm=a8md lqUmk6o3q
{6d=¡3|pdH{Çy6Ía qd ﬀWopd|3j=d_8¢sn_Xja?s'd´Kd|6m0qº$*ﬁdm+o3q+{6d|p_WmdyA


mFkpdsw_pja"sTqzm0a8md_8¢^rp]_Xj=dHqFq
	

rp]_p{6o3j=dH{ y6/mkpdd´Kd|6m


º3kpd|x3y6Í{6d=¡3|6lnmln_K|xa²|d´Kd|Am


F¤H©«¦K¬6¾8­P¦sn_pja"sqzm0a8md



lt¢a8|3{_K|6snl«¢

 ﬁa8|3{ﬃ

º^Ç_K]d_8´Kd]"x±d ja8|·{6d=¡3|pd aÇr3a8]mzla?s!_K]0{6d]zlw|p`Å_K|
rp]_pj=dHqqsn_Xja"s^qm0a8mdHqaKq!¢V_8s«sn_8±
q





ﬀ
ﬂﬁ

ﬁ a²|3{

   +_K]









k6lq]d=sa8mln_K| b%dHa8|3q mk3a8m_K|pdrp]_pj=dHqq^qm0a8mFdrp]dHj=dH{6dHqa8|p_Kmkpd] l«¢Da8|3{U_K|6snl«¢ﬁy3_Kmk%qm=a8mdHq
a8]Fd%mkpdqa8b%dKx _K]mkpd/d´Kd|AmU`8ln´Kln|p`]lqd/m_ mFkpd sa8mmd] ja8o3qa"s«sn {6dr1d|3{pqU_K|®mFkpd%d´Kd|6m
md]Fb ln|3a8mln|p` mkpd¢P_K]b%d]HºK\]_pj=dHqqqm=a8mdHqmk3a8ma²]dln|3j=_Kb%r3a8]=a8y6snd
op|3{6d]mk6lq]d=sa8mln_K| a²]d
qa?l{/mF_y3d ¥=¦K¬3¥
&
£=£¤H¬ 
Ë
{6d|p_KmdH{


Ì0º v|  ln`Kop]d eKx8ln|6md]´?a?sqy3dm±dd|Íqo3jj=dHqFqÆln´Kdd´Kd|6m0qx
{6dr6lj=mdH{ÅyA]dHj=m=a8|p`Ko6sa8]y3_"~pdHqxﬁ]drp]dHqzd|Amrp]_pj=dHqqdHqhsn_Xja"s!qzm0a8mdHqº'$_KmdKx1¢P_K]
d=~3a8b%r6sndKx
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ eWe
mk3a²m 

ﬀ





Ë
qÆln|3j=d

ﬀ
ﬀ





Ì ?qNlwb¯ltsa8]zswKx 






ﬀ
Ë
qÆln|3j=d







ﬀ
Ì0x"ypopm 






ﬀ
Ë
qNlw|3j=d
mkpdd´Wd|Am



mFd]b ln|3a8mln|p`%mkpdqzm0a8md 


lqj=_K|3j=op]]d|6m+±lnmkmkpdd´Wd|Am


ﬀ
rp]F_X{6o3jFln|p`/mkpd
qm=a8md 

ﬀ
Ì0º
*,+  + 
-nÔﬁ -+YpÐX
/Ð / 0 0nÔ /
i ¾K©«¦ F¿K© ­ P¿1P¤¸_²¢!a {Wlqm]zlwypopmFdH{µj=_Kb%rpopm0a²mln_K|
Ë
ln|<yp]zlwd=¢
a/qm0a8mFd8Ì^lqa/qdm_8¢^sn_Xja?s
qm=a8mdHqx1_K|pdU¢V_W]
dHaKjFkrp]_pj=dHqqx	  ﬁ  ﬀﬃﬂﬃﬂﬂ   !
ﬃ
º3iqdHaKjFkÇsw_pja"s!qm=a8md   lq{6d=¡3|pdH{
y6%aqd ﬀWopd|3j=d
_²¢Dd´Wd|Am0qmFk3a8m_pjj=op]]dH{%a²m 	Nx6a`8sn_Ky3a"sDqzm0a8md
µln|3jFsno3{6dHq+aUqdm_8¢^¤H§"¤H¬ ½­º
Ç_K]dcrp]dHjFlqd=snKxTa²|µd´Kd|6m

¤"©t¦W¬A¾8­ P¦ aÎ`8sn_Ky3a"sqzm0a8md  ﬁ ﬂﬃﬂﬂ !
ﬃÇË
{6d|p_KmdH{ÊyA

+Ì^l«¢x3a8|3{/_K|6sn/l«¢xpmkpd]dUd=~Alqm0q

He 

 x3qo3jFkmk3a8m

y3d=sn_K|p`Aqm_   º
 ·lnmk³aÇ`8sn_Ky3a"s+qm0a8md 
ﬁ
ﬃ ﬀﬃﬂﬃﬂﬂ !
ﬃ
ja²|®y1d aKqq_pjFla8mdH{ÅmkpdÍqzdm_8¢f¥YÄA¿K¬1¬3¤H©
­ P¿P¤­x±+kpd]d mFkpd<qm0a²md _8¢mFkpd<jFk3a8|p|pd=s /lq/mkpdµqdm%_8¢b%dHqFqa8`KdHq

ln|pPm]0a²|3qÆlnm_K|
jFk3a8|p|pd=s 

ln|·mkpd/`8sn_Ky3a"shqzm0a8mdx'mFk3a8mUlq¯m_µqa"µmkpdqdm _8¢
b%dHqqFa8`KdHq

qo3jFk³mk3a8m
 
 
Ë
	

 	



Ì


'



Ë
	

	



Ì
#

º

Ô /D#0YÐ&/8ÑÁÔ !-nÔﬁ -+YpÐX
$+_KmFdKxpmk3a8m+k6lqmF_K]lndHqo3qdH{/ln|mkpd{6d=¡3|6lnmln_K|µ_²¢ac`8sn_Ky3a"sTqzm0a8md¸a8]d|p_Kmj=_K]]Fd=sa²mdH{
_K]/]d=sa8mdH{ _K|pd mF_µmkpd_Kmkpd]"ºk6o3qx^ln|Á`Kd|pd]0a"svxaµqm0a8mFd ja8|ln|3jFsno3{6d®a8|Ád´Kd|6m



±+k6ljFk·ja8o3qa"s«sn®{6dr1d|3{pq _K|®a8|d´Kd|6m



|p_Wmy3d=sn_K|p`²lw|p`Åm_
º _8±d´Kd]Hxﬁmk6lq qm0a8mFdlq
ln|3j=_K|3qÆlqmFd|AmaKq lnmja8|p|p_Km^_pjj=op]^ln|%a8|%aKj=mo3a"s3d=~pdHj=opmln_K|xKaKq^{6db%_W|3qm]0a8mFdH{y6mkpd+ja8o3qa?s
rp]dHj=dH{6d|3j=dÇ]d=sa8mln_K|º(v|3{6ddH{ﬁxl«¢hqo3jFk³a`8sn_Ky3a"s+qm0a8mFd j=_Ko6s{µ_pjj=op]%a8mfaÎmlnb%d/b%_Kb%d|6mHx
qa"ﬁxpmFkpdd´Kd|6m


±_Ko6s{Î|p_Km
k3a"´Kd_pjj=op]]dH{a8mmlnb%dﬁx1±+kpd]dHaKqmkpdUd´Kd|Am



±_Ko6s{
k3a"´Kda"sn]dHaW{6%_Xjj=op]F]dH{ a8mmk3a²mmlnb%dpypopmmk6lqlq+a j=_K|AmF]0aK{Wlj=mln_K|±lnmkmkpdqoprpr1_AqÆlnmln_K|
mk3a²m



b o3qm_pjj=op]y1d=¢V_K]Fd



x'aKq








º*Æ|AmFo6lwmFd´Kd=snKxTaÇqm0a8mFd lq%¥=¦K¬p­ªn­ P¤H¬'±lnmk
]dHqzr3dHj=m+m_ a {Wlqzm]lnypopmdH{j=_Kb%rpopm=a8mln_K|clt¢mkpdhj=_Wb%rpopm0a8mln_K|/b ln`Kk6mk3aH´Wd+r3aKqqdH{cmkp]_Wop`Kk
mk6lqqm0a8mFd
Ë
 ²x1KPÌ0º
 _W]d¢V_W]b a"s«snKx3a%qm=a8md 
ﬁ
 ﬀﬃﬂﬂﬃﬂ  !
ﬃ
lq¥=¦K¬ ­Àª­ P¤"¬ 6l«¢!a8|3{/_W|6sw/l«¢
Ë

Ì
Ë

Ì
ËË
ﬀ

'ﬂ


ﬁ
Ìﬃﬂ
Ë

ÌÌ
k6lq
{6d=¡3|6lnmln_K|Îlwbcr6stlndHq)mk3a8ml«¢!a8|d´Kd|6m


y3d=sn_K|p`Aqm_%mkpdj=_W|3qÆlqmd|6m
qm0a8mFd
x1a8|3{
l«¢


ja8o3qa?stsn³{6dr3d|3{pq _W|

x'mFkpd|

y1d=sw_W|p`Aq%a"sq_Çm_mkpd qm0a²md
º v|_Kmkpd] ±_K]0{pqYxa
j=_K|3qNlqzmd|Amqzm0a8md ®j=_K|6m0a"ln|6ln|p`mkpdd´Kd|Am


j=_K|Am=a"ln|3q^a"sq_ha?stspd´Kd|6m0q _K| ±+k6ljk


ja8o3qa"s«sn
{6dr1d|3{pqº ﬂ+|pdja8||p_KmFd
mk3a²m!a j=_K|3qÆlqmd|6m`8sn_Ky3a"s'qm0a²mdlq_K|pdln|±+k6ljkmkpdj=_Kb%r1_K|pd|6m
)*) ü"+ )()-,Vþ/.10
eHŁ   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©
sn_pja"sqzm0a8mdHqa8]dj=_W|3j=op]]d|6m 
  ﬁ ﬃﬂﬃﬂﬂ !
ﬃ
lq
j=_K|3qNlqzmd|Am
ﬁ
Ë

Ì
Ë
ﬁ1Ì
ËË
 #
ﬁ1Ì ﬂ
Ë
 


  ÌÌ
Ç_K]d_8´Kd]"xpln|³qo3jkaqm0a8md%jFk3a8|p|pd=sqU|pddH{|p_Kmy3d/db%rpmKx1lvº dKºnxq_Wb%d b%dHqqa8`WdHqja8|µy3d
qd|6mypopm^|p_Wm^Kdm]dHj=d=ln´KdH{ﬁºWi¸qr3dHjFla"sﬁmN6r3d_8¢'j=_K|3qNlqzmd|Amqzm0a8mdlq 
Ë
1Ì0xHmFkpd
qm0a8mFda²m^mlnb%d
ﬁxp±k6ljFklqmFkpdj=_8s«swdHj=mzlw_W|<_²¢'sn_pja"sTqm0a²mdHq_8¢Ta"s«s'mkpdrp]F_Xj=dHqqzdHq
a8mmkpdqFa8b%d`8sn_Ky3a"smlnb%d
b%_Wb%d|AmﬁºTkpd 
Ë
1Ìqm=a8mdHq a8]db%_W]d_8¢
mkpd_W]dmlja"shj=_K|3qzm]o3j=m0q%qNlw|3j=dÇmkpd]d ﬀKo6ln]d
q_Wb%d
_Wopm0qÆl{6d+l{6dHa"s_Ky3qzd]´Kd]mF_ln|3qm0a8|6m0a8|pd_Wo3qÆsn a8|3{/qÆlnbfo6snm0a²|pd_Ko3qÆsnÍja²rpmop]d+mkpdsn_Xja?s
qm=a8mdHq_8¢'a"s«smkpd
rp]F_Xj=dHqqzdHqº3kpd  ln`Kop]dŁfqzkp_?±qm±_`8sn_Ky3a"s'qm=a8mdHqx²lw|3{Wlja8mFdH{y6%y3_"~pdHq
s«ln|p°KdH{/y6¯amFk6ljF°Us«lw|pdKºpkpd¡3]0qm_W|pdlq    ﬁ 
ﬀ

 

ﬀ
 


ﬃ
a8|3{Ulqj=_K|3qNlqzmd|Am 8mkpd
qdHj=_K|3{
_K|pdÎlq  ﬀ  ﬁ 


 

ﬀ
 


ﬃ
a8|3{ lqc|p_Kmj=_K|3qÆlqmd|6mqÆln|3j=dKx¢V_K]cd=~ a8bcr6swdKx




"ﬀﬃ


ﬀ
#
 ﬀa²|3{







ﬀ
º
 


 

	
 

ﬀ
 


 


 


 


 


 
	
ﬀ
 
ﬀ

 
ﬀ
ﬀ
 
ﬀ

 
ﬀ

 
ﬀ

 
ﬀ

 
	

 


 

ﬀ
 


 


 


 


 

ﬀ



ﬀ

    
 
     
















	


	




 ln`Kop]dŁ 3±!_ `8sn_Ky3a?sTqm0a8mFdHqº
*,+  + 
 0p -Ð&/1 ÐÐp)Z 0Ô / ,/Õ /ZÔ /ZÒÕ ÐAÐp1 0 / 0½.
iqqm0a8mFdH{³ln| /KdHj=mzlw_W| Ł ºæŁpºæpx{Wlqzm]lnypopmdH{ rp]_K`K]0a²b q ja²| y1d|p_K|pv{6dmd]b ln|6lqmlj8ºiqa
j=_K|3qzd ﬀKopd|3j=dKx{Wld]d|6m+d=~XdHj=opmzlw_W|3q+_8¢^mkpd ­¿K¼ ¤
{Wlqm]zlwypopmFdH{ rp]F_K`K]0a8b ja8|rp]F_X{6o3j=d Kª #
¤H£¤H¬'rp]_Xj=dHqFqk6lqm_K]zlwdHqYxd´Kd|Çl«¢+mkpd%rp]_K`W]0a8b lq)d=~XdHj=opmFdH{µ±lnmkmkpd/qa8b%dUln|prpopm%{pa8m0a
Ë
Ł ÃÌ0º Æ| _KmFkpd]
±_K]0{pqYx3qd´Kd]0a?s{Wlqm]zlwypopmFdH{<j=_Wb%rpopm0a8mln_K|3qaKqqz_XjFla8mdH{Ç±lnmka%`²lw´Wd|Ê{Wlq
m]zlwypopmFdH{·rp]F_K`K]0a8b a8|3{Áqdm/_8¢
ln|prpopm{pa8m0aµja²|·rp]_p{6o3j=dµ{Wl d]d|6mqdm0q _8¢d´Kd|6m0q/a8|3{
{Wld]d|6m%r3a8]mla"s+_K]={6d]0qU_8¢
mkpdd´Kd|6m0qx sndHaK{Wln|p`m_<{Wld]d|6m%]dHqo6snm0qº v|³r3a8]mzlj=o6sa8]"xlnm
lqr3_6qqÆlny6snd mk3a²mhq_Wb%dd´Kd|6m0q_Xjj=op]F]ln|p` {6op]ln|p`<ac`8ln´Kd|µj=_Kb%rpopm0a8mzlw_W| W¦ ¬3¦1 _pjj=op]lw|
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ e"
a8|p_Wmkpd]!j=_Kbcrpopm0a8mln_K|xW_K]mkpdc_Xjj=op]ln|Í{Wld]d|6m_K]={6d]0qAaWqaj=_W|3qd ﬀKopd|3j=dKx1q_Kb%d+bcdHq
qa²`KdHqd=~ jFk3a8|p`KdH{c{6op]ln|p`faj=_Wb%rpopm0a8mln_K| b ln`Kk6m^|p_Km^d=~6lqm!{6op]ln|p` a8|p_Kmkpd]^_K|pdKºKk6lqT¢ÃaWj=m
±l«s«sy3dU_8¢rp]lnb a8]F/lwbcr3_K]m=a8|3j=dln|mkpdfj=_W|Amd=~pm+_8¢^y3aKjF°A±+a8]={/]dHj=_8´Kd]Kx3qÆln|3j=d mk6lqmdHjFkp
|6lﬀWopd%b a"/lnb%r6snÊac]dPd=~pdHj=opmln_K|_8¢!a/r3a8]m_8¢!mkpdUrp]_K`K]=a8b x3a8|3{Çmk6o3qxﬁa%]FdPd=~XdHj=opmln_K|
r1_AqqÆlny6sn {WlDd]Fd|Am¢P]_Kbmkpdrp]d´Wln_Ko3q_K|pdKºp±_f{WlqmF]lnypopmdH{ j=_Kbcrpopm0a8mln_K|3q_8¢'mFkpdhqa²b%d
{Wlqm]zlwypopmFdH{rp]_K`K]0a²b ±lnmk®mFkpd qa8b%d¯lw|prpopm%{pa8m=a a8]d/qa"l{·¤
% &
ª½§H¿K©«¤H¬' lt¢mkpdrp]_X{6o3j=d
mkpd qFa8b%dqdm _8¢+r3a8]mla"s«sn³_K]0{6d]dH{Åd´Kd|6m0q
Ë
Ł8px^ŁKPÌ0º ihq)¢va8]%aKq ja8o3qa"srp]dHj=dH{6d|3j=dlq
j=_K|3j=d]F|pdH{ﬁx3y1_Kmk<j=_Wb%rpopm0a8mln_K|3qa8]dln|3{Wlqmln|p`Ko6lqk3a8y6sndKº
$+_KmFd%kp_8±!d´Wd]mk3a8mHx1ln|mkpd j=_K|6md=~pm_8¢+y3aKj°6±+a8]0{Ç]dHj=_8´Kd]Kxﬁ±d a²]d%|p_Kmln|6md]dHqmdH{
ln|µrp]_p{6o3jFln|p` d ﬀWo6ln´?a"snd|6md=~pdHj=opmln_K|3qº'k6lqj=_W|Am]=aKqm0q±lwmFk<mFkpd¯jaWqd _8¢!{Wlqm]lnypopmdH{µ{6d
ypop`K`²lw|p`
Ë
Ł²XxeHŁ PÌ0x ¢V_W]fd=~3a8b%r6sndKx±+kpd]dµ£¤Âﬁ©t¿W¨?ª½¬A¾/mFkpd qa8b%dd=~pdHj=opmln_K|³lqc|pdHj=dHqqa8]FKº
kpd/a"lnb _8¢y3aKjF°A±+a8]0{Ç]dHj=_8´Kd]F/lq)]0a8mkpd]m_/]dHqm_W]d%a j=_Kbcrpopm0a8mln_K|Çln|®a/`8sn_Ky3a"s!qzm0a8md
¢P]_Kb ±+k6ljkÎlnmja8| rp]_pj=ddH{a8|3{mFkpd| r3_6qqÆlny6sn<rp]F_X{6o3j=d a8|p_Kmkpd]r3a8]mla"s«sn _W]0{6d]dH{ qzdm
_8¢^d´Kd|6m0q
Ë
{6opdUm_ r3_AqFqÆlny6swd |p_K|pv{6dmFd]b ln|6lqmlj%qm0a²mdb%d|6m0q=Ì0º
  
 #%+&(*,-hﬁﬀ %#/ﬂ0
)      ﬁ  '
	 ﬂ
  ﬁ  '
	 ﬂ(ﬀ &!
  +ﬃ-&+ﬃ- 
3ﬁÓ 38Õ·"ÐX²Ô ZÐp"Ñ
_W|3qÆl{6d]!{Wlqm]lnypopmdH{/j=_Kb%rpopm=a8mln_K|3q_8¢Za`8ln´Kd|%{Wlqm]zlwypopmFdH{%rp]_W`K]0a8b xYln| ±+k6ljk ¢va"l«snvqm_Kr
d´Kd|6m0qja8|Å_Xjj=op]Hº /Ko3jFk®a8|d´Kd|6mlqaj=_K|3qzd ﬀKopd|3j=d/_8¢aqzXqmFdb j=]0aKqkÇlnb%r6s«lndH{yAa8|
d]]F_K]ln|·a/¢va"l«snvqm_Krrp]_pj=dHqq_K]U_K|±+k6ljk³arp]_pj=dHqqU]op|3qºdHja"s«s
mk3a²mHxﬁ±+kpd|³a8|®d]F]_K]
_pjj=op]0qUln| aÎ¢va"l«snvqm_Kr³rp]_pj=dHqq_W]Hx lwm¯lq¯k3a"snmdH{³a8|3{Åmkpd j=_K|6md|Am _8¢lwm=q ´K_8sa8ml«snd qm_W]0a8`Kd
lq¯sw_6qmHº _m_8snd]0a8md qzo3jk³m]=a8|3qÆlnd|Am¯¢Ãa8o6snm0qYx ¿W¥#	^¿W£ ¤H£=£¦K££¤0¥=¦K§"¤H£=¨ ja8|Áy3d a8rpr6s«lndH{ﬁº
d|pd]0a"s«snKxﬁmk6lqmdHjkp|6lﬀWopd ]d=¢Vd]=q+m_c]dHqm_K]zlw|p`/rp]_pj=dHqqdHq_8¢!a%{Wlqm]zlwypopmFdH{µj=_Kb%rpopm0a²mln_K|
m_/rp]d´Wln_Ko3qsn_Xja"s!qzm0a8mdHq¢P]_Kb ±+k6ljFk<mFk6lqj=_Wb%rpopm0a8mln_K|µja8|Ç]dHqm0a²]m+sndHaK{Wln|p`m_j=_K|3qÆlq
md|6m/`8sn_Ky3a"shqm=a8mdHq _8¢fa²|³d]]_K]½¢P]ddj=_Kb%rpopm0a8mzlw_W|x^|p_Km/|pdHj=dHqqa8]l«sn·d ﬀWo6ln´?a"snd|6m m_Åmkpd
rp]d´Wln_Ko3q_K|pdKºpk6o3qx6]dHj=_8´Kd] ]d ﬀWo6ln]dHqmkpda8y6l«s«lnmN/m_Urp]dHqd]´Kdln|6¢P_K]b a²mln_K|
Ë
dKº `3ºnxKq_Wb%d
rp]d´Wln_Ko3qqzm0a8mdHq=ÌﬁaKjj=]_Aqq^aj=]0aKqzkx?a8|3{Umkpd+a8y6l«s«lnmfmF_hj=_K|3qzm]o3j=m^a8rprp]_Krp]la8mFdqzm0a8mdHqxY¢P]_Kb
±+k6ljFk®j=_Kb%rpopm=a8mln_K|<ja²| y3d ]dHqzopb%dH{ﬁº_/rp]dHqd]F´Kd]d ﬀWo6ln]dH{Çln|6¢P_K]b a8mzlw_W|xZq_Wb%dfqm=a8mdHq
_8¢+rp]_pj=dHqqdHq a8|3{Åq_Kb%d%bcdHqqa8`KdHqUa8]d qFaH´WdH{Çln| qm=a8y6sndÍqmF_K]0a8`Kd%a8mj=d]Fm0a"ln|®mzlwbcdHqº'k6lq
ln|6¢P_K]b a8mzlw_W|µb a"mkpd|y3d%o3qzdH{ mF_]dHj=_K|3qm]Fo3j=mhq_Wb%d rp]d´Kln_Ko3qUqm0a8mFdHq+±+k6ljFkµk3a"´Kd|p_Wm
y1dd|ÊqFaH´WdH{%d=~pr6s«ljFlnmd=sn6º
)*) ü"+ )()-,Vþ/.10
e   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©
  +ﬃ-&+ *  
ZÐµ8Ô /D8Ð  %Ô "ÐX8Ô ﬁÐp"Ñ - 0 /ﬁÐ
i$sn_pja"sqzm0a8md   ±+k6ljk³ja8|y3d/]dHj=_K|3qm]Fo3j=mdH{µa"¢Pmd]faÍ¢Ãa?ltsd´Kd|6m_pjj=op]]d|3j=dclq ja"s«sndH{
aÅ£N¤=¥=¦K§H¤"£0¨)ÂX¦Kª½¬ ^a8|3{<lqU{6d|p_KmdH{y6   º'Æ|µmk6lqj=_W|Amd=~pmHxa£¤=¥0¦K§"¤H£=¨©«ª¬1¤ ¸lq{6d=¡3|pdH{
aKqa/qdm
_²¢]dHj=_8´Kd]r3_²lw|6m0qx1_K|pd)¢V_K]dHaKjFk rp]_pj=dHqq  ﬁ ﬃﬀﬃﬂﬃﬂﬃﬂ  ﬁ!
ﬃ
x ±+kpd]d  lqa
]dHj=_8´Kd]F<r1_8ln|AmU_8¢ 	º *ﬁdmUo3q|p_Kmdcmk3a8ma]FdHj=_?´Wd]s«ln|pdÍj=_W|3qmlnmopmdHqUa`8sn_Ky3a"s!qzm0a8md _8¢
mkpd j=_Kb%rpopm0a²mln_K|ºﬃv| `Wd|pd]0a"svxZ{Wld]d|6m+]dHj=_8´Kd]¯stln|pdHqa8]FdaH´8a"l«sa8y6sndKº'v|mkpd j=_K|AmFd=~Xm_8¢
]dHj=_8´Kd]FKx±d!a8]d^_W|6swln|6md]dHqmFdH{ln|¥0¦K¬ ­Àª­ P¤H¬ p£¤=¥0¦W§H¤H£=¨+©«ª½¬3¤­x=±+kp_Aqdarp]dHjFlqd+{6d=¡3|6lnmln_K|
±l«s«s^y3d`²lw´Wd|ln| mkpd¢P_8s«sn_8±ln|p` /KdHj=mln_K|3qYº
  +ﬃ-&+  
! -=Ñ^"ÐXµÐpÕÅ,/DÕ /ﬁÐAÓ 8Ôﬃ  Zp 0Ô /
Æ|³_K]0{6d]mF_ÊaW{p{6]dHqqbc_K]d/rp]dHjFlqd=sn®mkpdclqqopd_8¢+]dHj=_8´Kd]Fs«lw|pd j=_W|3qÆlqmd|3j=Kx^±+k6ljFkµlq
j=d|6m]0a"sm_ mkpdy3aKjF°6±a²]0{%]FdHj=_?´Wd] mFdHjkp|6lﬀWopdKxpsndmo3qln|Am]F_X{6o3j=d q_Kb%dmd]Fb qºpkpdfj=_Wb%
rpopm0a²mln_K|/ln|±+k6ljk a)¢va"l«swvqzm_Kr/d´Kd|Am_pjj=op]0q±l«s«sy3dja"s«sndH{mFkpd¿
&
© P¨c¥0¦K¼Â
&
P¿Pª½¦K¬ 6mk6lq
j=_Kbcrpopm0a8mln_K|µqm_Wr3qlw|a%`8sn_Ky3a?s!qm0a8mdU±+k6ljkÅ±l«stsy3d%{6d|p_KmdH{ÊyA $1
ﬁ




ﬀ
ﬂﬃﬂﬂ

!
ﬃ
º
kpdy3aWj°6±+a8]0{c]dHj=_8´Kd]%mdHjFkp|6lﬀKopd)lnb%r6s«lwdHqmFk3a8mrp]_Xj=dHqFqdHq+a8]d]F_8s«swdH{Îy3aKjF°%m_%]dHj=_8´Kd]F
r1_8ln|Am0qh¢V_W]b ln|p` a%]FdHj=_?´Wd]s«ln|pd 
ﬁ
ﬃﬀﬁﬃﬂﬂﬃﬂ ﬁ!
ﬃ
qo3jFkmk3a8mHx ¢V_W]
dHaKjFk

"e 

 
±dk3aH´Wd 





AmFkpdj=_Kb%rpopm0a8mzlw_W| ]dHqzopb%dH{c¢V]F_Kbmk6lq]FdHj=_?´Wd] s«ln|pd±l«s«s'y3dja?stsndH{Îmkpd
£¤­
&
¼f¤ ¥=¦K¼Â
&
P¿1Pª¦K¬/±lnmkÇ]dHqr1dHj=mm_ º  ln|3a"s«snKxﬁmkpd ¬1¤ Á¥0¦K¼Â
&
P¿Pª½¦K¬/±lnmk ]FdHqr3dHj=m
m_ lqmkpdfj=_K|3ja²md|3a8mln_K|_8¢mkpdU¢va8o6snm j=_Kb%rpopm0a8mzlw_W|<oprm_/mkpdU]dHj=_8´Kd]/s«ln|pd$a8|3{
_8¢^mkpd]dHqzopb%dH{ j=_Kbcrpopm0a8mln_K|
Ë
qzdd  lw`Wop]df6Ì=º
*ﬁdm	
Ë
%Ìy3d%mFkpd¯qzdm_8¢a"s«smkpdU¢Ãa"l«snop]d½¢P]dd{Wlqzm]lnypopmdH{j=_Kb%rpopm0a8mzlw_W|3q_8¢a{Wlqm]zlw
ypopmdH{Îrp]_K`K]=a8b 
Ë
±dqoprpr3_Aqzdmk3a8m ¹lw|3jFsno3{6dHqhlwm=qln|prpopmh{pa8m=a6Ì0º6i*]FdHj=_?´Wd]%s«ln|pd
 lq
¥=¦K¬p­ª­ P¤"¬  lt¢^]dHqopb¯lw|p`/mkpdUd=~XdHj=opmln_K|Î¢V]F_Kb xpa8|3{/l«¢^|p_%¢va"l«snop]d_pjj=op]0qx mkpd|pd± j=_Wb%
rpopm0a²mln_K|y3d=sn_K|p`Aqm_	
Ë
%Ìº!$+_WmdKx6mk3a8mo3qzo3a"s«swKxXlw| a)¢va"l«snop]d½¢V]Fddfj=_Kb%rpopm=a8mln_K|afj=_Wopr6swd
_8¢ ­¤H¬ a8|3{£¤=¥0¤"ª§"¤d´Wd|Am0qcja8|³y3d aKqFq_XjFla8mFdH{±lnmk³dHaKjFk³b%dHqqa8`WdKº Æ|³mkpd/¢P_8s«sw_8±ln|p`
qopypvqzdHj=mln_K|3q
Ë
 ºæŁ a²|3{< ºæ6Ì±d%qkp_8±*mFk3a8m
mFkpdf|p_Wmln_K|_8¢¢va"l«snop]d½¢V]Fdd j=_Kb%rpopm0a²mln_K|µja8|
y1dfd=~pmd|3{6dH{Çln|µqo3jFk<acb a8|p|pd]mk3a8mmkpd]d ja8|y3d b%dHqqa²`KdHq¢P_K]
±k6ljFkd=lnmkpd] ­À¤"¬ _W]
£¤=¥0¤"ª§"¤'d´Wd|Am0qa8]db lqqNlw|p`1º)/Ko3jk%ar3_6qqÆlny6l«stlnmKx6y3aKqdH{Uopr3_W|¯a|p_Wmln_K| _8¢'£¤0¥=¦K§H¤"£0¨­¤H¼ ¿K¬$#
Pª½¥­"¦K£ ½Ä6¤%¼ ¤­=­À¿H¾W¤­x6d|6sa²]`KdHqmkpd qdm+_8¢¢va"l«swop]Fd½¢V]dd%j=_Kbcrpopm0a8mln_K|3qº'_W|3qd ﬀKopd|6msnKxﬁa
b%_W]drp]dHjFlqdµ{6d=¡3|6lnmln_K|_8¢)j=_W|3qÆlqmd|3j=³¢P_K]%]FdHj=_?´Wd]µs«ln|pdHqxm0a8°Wln|p`µln|6m_®aKjj=_Kop|6m%mk6lq
]dHj=_8´Kd]FÍqdb/a8|Amzljq!¢V_K]b%dHqqa8`WdHqx6±l«sts^y3dU`8ln´Kd|ln| /KdHj=mln_K|<pº pº
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ e"
 
 




    
	

 


	


 

ﬀ
ﬂﬁ



	

 





	
   ﬃ !

"#
$%	
&
 lw`Wop]d  1a8o6snmNKx ]dHqopb%dH{a8|3{Î|pd±*j=_Kb%rpopm=a8mln_K|3q¢P_K]
a rp]F_Xj=dHqqYº
) 
 ' 	 , ,%( ! !   %(! ! , !
  + * +ﬃ-
/Ð / 0 0nÔ /
Æ|<mFkpd]dHqopbcdH{ j=_Kb%rpopm=a8mln_K|x1mkpdfqd ﬀWopd|3j=d _8¢d´Kd|6m0qmk3a²m+_Xjj=op]_W| dHaKjFk rp]_pj=dHqq 	)(
b a"y1d¯{Wld]d|6m+¢P]_Kb mkpd qd ﬀKopd|3j=d¯lw|mkpd)¢Ãa²o6swm j=_Kbcrpopm0a8mln_K|xﬁaKqa j=_K|3qzd ﬀKopd|3j=d _8¢
mkpd/|p_K|pv{6dmd]Fb ln|6lqzb_8¢+mkpd{Wlqm]lnypopmdH{ rp]_K`K]=a8b d=~pdHj=opmdH{ÅyAµmFkpdHqdÍj=_Wb%rpopm0a8mln_K|3qYº
ﬂ¢ r3a8]mlj=o6sa8]/lnb%r3_W]m0a8|3j=dKx+aKq¯¢va8]ÍaWq j=_K|3qNlqzmd|3j=Álqj=_W|3qÆl{6d]dH{ﬁxlq/mkpdqÆlnmo3a8mln_K|_8¢
b%dHqFqa8`KdHqUln|6´K_8sn´KdH{Åln|·mFkpd ]dHqzopb%dH{³j=_Kb%rpopm0a²mln_K|º^ijj=_K]0{Wln|p`µm_mkpd_pjj=op]]d|3j=da8|3{
r1_AqÆlnmln_K|·_²¢hb%dHqFqa8`KdHq)ln|·mkpd/¢va8o6snm j=_Wb%rpopm0a8mln_K|x^q_Wb%d­À¤"¬ /_K]£¤0¥=¤Hª½§H¤ d´Wd|Am0q¯mk3a8m
_pjj=op]]dH{¯ln| mk6lqj=_Kb%rpopm=a8mln_K|%b a" y3db lqqÆln|p`Uln| mFkpd
]dHqzopb%dH{ _K|pdKx6a8|3{ j=_W|A´Kd]=qd=snKºv|
mk6lqUj=_K|AmFd=~XmHx1_K|pd%ja8|®{Wlqmzlw|p`Wo6lqzk®m±_%lnb%r1_K]m0a²|AmqÆlnmo3a8mln_K|3qYx'j=_K|3j=d]|6ln|p`¦K£PÂ1ÄA¿K¬a8|3{
¼ ª­0­ª¬6¾b%dHqqa²`KdHq

i·b%dHqFqa8`Kdlq+¦K£ÃÂ3ÄA¿W¬±lnmk ]dHqzr3dHj=mmF_a+`8ln´Kd|/j=_Kb%rpopm0a8mzlw_W|l«¢mkpd£¤0¥=¤Hª½§H¤d´Kd|6m^_8¢
mk6lqb%dHqqa²`Kd_pjj=op]0q{6op]ln|p`mkpd%j=_Kb%rpopm=a8mln_K|x1ypopm
|p_KmmFkpdfj=_K]]FdHqr3_K|3{Wln|p`Å­À¤"¬ 
d´Kd|6mHº

i*bcdHqqa8`Kdlq¼ ªn­=­ª¬6¾+±lnmk/]dHqr1dHj=m+m_%aU`8ln´Kd| j=_Kb%rpopm=a8mln_K|/l«¢TmFkpd­¤H¬'
d´Wd|Am_8¢
mk6lq^b%dHqFqa8`Kd_pjj=op]0q^{6op]ln|p`mkpdj=_Kb%rpopm0a8mzlw_W|xHypopm|p_Km^mkpd+j=_K]]dHqzr3_K|3{Wln|p` £¤=¥0¤"ª§"¤
d´Kd|6mHº
)*) ü"+ )()-,Vþ/.10
eH   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©
i+mmkpdcop|3{6d]snKln|p`³qXqzmdb snd´Kd=svx^_K]rpk3a8|
Ë
]dHqrº b lqqÆln|p`pÌb%dHqqa²`KdHqja8|Åd=~AlqmHx ¢P_K]
d=~3a8b%r6sndaKqa]dHqo6snm_8¢b%dHqqa8`Wd
{6opr6s«lja²mln_K|
Ë
]FdHqrº8sn_AqqÀÌT{6opdm_|p_K|pP]Fd=stla8y6snds«ln|p°XqYº3Éopm
o3qo3a?stsnKxmkpd%op|3{6d]zswWln|p`µj=_Kb%b op|6lja8mln_K|³qXqzmdb b a8°KdHqmFkpdHqdU¢Ãa"l«snop]dHqUm]0a²|3qr3a8]d|6mm_
mkpdj=_Kb%rpopm=a8mln_K|º"+_8±d´Kd]Hx y3aKjF°A±+a8]0{Ê]dHj=_8´Kd]µja8|·j=]dHa8mFd%_K]rpk3a8|_K] b lqqÆln|p`µbcdHq
qa²`KdHqln|mkpd|pd±*j=_Wb%rpopm0a8mln_K|º'^´Wd|/lt¢^s«ln|p°pqqoprpr3_K]Fmln|p` jk3a8|p|pd=sqa8]dUb aK{6d]d=s«la8y6sndKx
b%dHqFqa8`KdHq qd|6m ln|³mkpd/¢va8o6snmNj=_Kb%rpopm0a8mzlw_W|x'±kp_Aqd­¤H¬ /_K]£¤=¥0¤"ª§"¤d´Kd|6m _K] y3_KmFk·{6_
|p_Kmy1d=sw_W|p` m_Umkpdj=_K]]FdHqr3_K|3{Wln|p`%]FdHj=_?´Wd]%r3_²lw|6m0qxpja8|y1dd=lnmkpd]+_K]rpk3a²| _K]b lqqNlw|p`¯lw|
mkpdU|pd± j=_Wb%rpopm0a8mln_K|ºﬁkpdHqd)¢ÃaWj=m0qd=~pr6sa?lw|±+k6Kxﬁa"snmkp_Kop`Kka ]dHj=_8´Kd]cs«lw|pd¯lqa `8sn_Ky3a?s
qm=a8mdKxpmkpd m±_ j=_K|3j=drpm0q_8¢!j=_K|3qNlqzmd|3j=¢P_K]a%]dHj=_8´Kd]F%s«ln|pd a8|3{Í¢V_K]ac`8sn_Ky3a"sqm0a8mda²]d
dHqqzd|Amla"s«sn {Wlqmln|3j=mHxpa8|3{ca8]dmk6o3q^{6d=¡3|pdH{ {Wld]d|6msn%_K|pd¢V]F_Kb mkpd+_KmFkpd]HºKkpd
j=]dHa²mln_K|
_8¢^_K]rpk3a²|_K]+b lqqÆln|p`/b%dHqqa²`KdHqln|<qo3jFk jFln]0j=opb qm=a8|3j=dHqlq{6dHqj=]lny3dH{Çkpd]dHa?¢Vmd]"º
  + * + * .
HÔﬁ-Ð' Õ ﬁÐ ÔÔZ	ﬁ,/³,/DÕ  0" 0 /  ®ÐpH 1ÐX
*ﬁdm

{6d|p_Kmdab%dHqqa8`Wdqd|AmD¢V]_Wb 	
(
m_ 	 Zlw|Umkpd¢va8o6snmNj=_Kb%rpopm=a8mln_K|xHa8|3{ 
(
  

(


 
{6d|p_KmFd]dHqr1dHj=mln´Kd=sn ]dHj=_8´Kd]F a8|3{ qzm_Kr/r3_8ln|6m0q
Ë
sw_pja"sTqzm0a8mdHq=Ì^_8¢	 (a8|3{	
 
º

3YÐ
-
 ﬂ+]rpk3a8|Çb%dHqqa8`Wdlw|Çmkpd]dHj=_8´Kd]cr3a"ln]
ﬁ
(
 
ﬃ
º














 	
 




	


 


 


ﬁﬀﬂﬀﬃﬁ

 "! 
ﬀ
ﬂﬁ



$%	
& #
 
   ﬃ 

"
$
&%$ﬃ
 	


 	       %
&'('*),+-&ﬂ.0/132465728579
 
 ln`Kop]d !ﬂ+]rpk3a8|b%dHqFqa8`KdHqln|a ]dHj=_8´Kd]/r3a"ln]Hº
É_Kmkd´Kd|6m0q


 
 
Ë
	)( 	
 


Ì
a²|3{


 


Ë
	
 
 	)(

Ì
_pjj=op]ln|®mFkpd%¢va8o6snmÊj=_Wb%
rpopm0a²mln_K|xypopmHx_K|6sn


y3d=sn_K|p`6q m_ mFkpd |pd± _W|pdKº /K_3xmkpd/b%dHqqa²`Kd

ja8|y3d_K]Frpk3a8|
_K]{6opr6s«lja8mdH{
Ë
_W] y1_KmkﬁÌUlw|mkpdÇ|pd± j=_Wb%rpopm0a8mln_K|
Ë
 ln`Kop]Fd pÌ0º *ﬁdm o3qj=_W|3qÆl{6d]mkpd
m±_ ¢P_8s«sw_8±ln|p` qÆlnmo3a²mln_K|3qx1±+k6ljk{Wl d]ln| mFkpdy3dk3a"´Wln_K]0q_8¢	)( a8|3{ 	
 
ln| mkpdU]dHqopb%dH{
j=_Kbcrpopm0a8mln_K|x3aWjj=_K]0{Wln|p` mF_fmFkpd|p_K|pv{6dmd]Fb ln|6lqzb _8¢'mkpdUrp]_K`K]0a²b 
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ e  





















       

 

 



 

ﬁ ﬀ-ﬀﬃﬁ*
 ! 
#ﬀ
ﬂﬁ


"


#
 
 ﬃ 


	
 ﬃ
 
  

 	       %
&ﬃ'('*) +-&-.0/ﬁ1 2 4 5 2 8 579
 
 ln`Kop]d !ﬂ+]rpk3a8|b%dHqFqa8`Kd{6opdUm_%|p_K|pPdb%rpmjk3a²|p|pd=sqYº

P¢ 	)( ]Fdr6sa"pqmkpd


Ë
(
 
Ì
qm=a8mdb%d|6mHx3a8|p_Wmkpd]d´Kd|6m

 

 
 
Ë
	)(  	
 


Ì
_Xjj=op]=qln|µmkpd ]dHqopbcdH{µj=_Kb%rpopm0a²mln_K|1ln|®mk3a²mhjaKqzdKxﬁmkpd {6opr6s«lja8mln_K|_8¢

m=a8°KdHq
r6saKj=dKº'kpd%j=_Kr6 _²¢

qzd|Amln|µmkpdU¢va8o6snm<j=_Kb%rpopm=a8mln_K|Çlq_K]rpk3a8|Çl«¢
a8|3{Ç_K|6snl«¢
	
 
]dr6sa"Xqmkpd
j=_K]]FdHqr3_K|3{Wln|p`£¤0¥=¤Hª½§H¤qm0a8mdbcd|Amln|/mkpd
|pd±j=_Kb%rpopm0a²mln_K|8ln|/mkpd
_Kmkpd]
jaWqdKx

 
b a8m0jFkpdHq±lnmk


º

P¢ 	 ({6_AdHq/|p_Km/]dr6sa"³mkpd
 
 
Ë
 (
 
Ì%qm0a8mFdb%d|Am"x^|p_
 
 
Ë
	)( 	
 


Ìd´Kd|6m
d=~Alqmlw|mFkpd|pd±*j=_Kb%rpopm0a²mln_K|x6±+k6ljkk3aKq_K|6sn _K|pdj=_WrA%_²¢

xpa8|3{/mk6lq+j=_Kr6%_8¢

]db a"ln|3q_K]rpk3a8|/ln|Çmkpd|pd± j=_Wb%rpopm0a8mln_K|º
_8±!d´Wd]Hx6l«¢zxa²m+mkpd%j=_Kb%rpopm0a²mln_K|snd´Kd=svxﬁmkpdU]dHj=d=lnrpm_8¢

{6_6dHq|p_Kma dHj=m 	 

_K]+l«¢xa8m
mkpd qpqmdb$snd´Kd=svxa8| aK{p{Wlnmln_K|3a?sTop|3{6d]snWln|p` b%dHjFk3a8|6lqb {6dHqÆln`K|pdH{Çm_%m_8snd]0a²mdb%dHqqa²`Kd
{6opr6s«lja8mln_K|Ålq
a"´?a?ltsa8y6snd
ﬀ
xpmkpd |pd± j=_Kb%rpopm0a²mln_K|lq¢va"l«swop]Fd½¢V]dd%a8|3{Îmk6o3q+mkpd ]dHj=_8´Kd]F
r3a"ln]
ﬁ

(
  
ﬃ
lq+j=_K|3qÆlqmd|6mHº

3YÐ
*
 ﬂ+]rpk3a8|Çb%dHqqa8`WdHq+{6opdm_%|p_K|pPdbcrpmNjFk3a8|p|pd=sqº
kpd d´Kd|6m


 
 
Ë
	)( 	
 


Ì_Xjj=op]0qln|mkpd¢va8o6snm j=_Kb%rpopm0a8mzlw_W|xpypopm|p_Km+mkpdUd´Kd|6m


 


Ë
	
 
 	)( 

Ì
qÆln|3j=d/mkpd%rp]_pj=dHqq	
 
k3aWqy3dd|·qzm_Krpr3dH{Êy3d=¢P_K]d/mkpd%]dHj=d=lnrpm _8¢

Ë
 ln`Kop]Fd 6Ì0º*_8±!d´Wd]Hx


b a"Çy3d=sn_K|p`m_mkpd%]FdHqopb%dH{j=_Kb%rpopm0a8mzlw_W|ﬁmk3a8m±lts«sy3d/mkpd
jaKqzdl«¢mkpdb%dHqqFa8`Kd

k3aKqy1dd|%°Kdrpm ln|%mkpd+jk3a²|p|pd=s(
 
x8a8|3{Ul«¢Zmkpdrp]_pj=dHqq 	
 
d=~pdHj=opmdHq
mkpd 



"

Ë
"


ﬁ
(
 
ﬃ
Ìqm0a8mdbcd|AmHº8i{p{Wlnmln_K|3a"s«snKx 	)(b a"%]dr6sa"%mkpd

 
Ë
(
 
ÌTqm=a8
mdbcd|Am
Ë
d´Kd|Am

 
Ì0ºpdr3d|3{Wln|p` _W|mkpdHqdy1dk3a"´Kln_K]0qYxpmkpdbcdHqqa8`Kd

ja²| y3dU_K]rpk3a8|_W]

ïﬀ û ﬀäæå äæüHå½äæû=üä ëFüHî^ð"ìHïîPèäæîPååPï
	+ëFüî½äNåëFüHðñòðHï?üYäæî½äæè0ü zëFüñ8ïäæû0ü"è0éPïðcú þ
#!ﬀ

ïﬀ û ﬀ"ñò+üHè=îîPévëFüHå	äæîPî½äæüHûðHì"íﬂ äëîPïð	ïåPåvëû=ïå'îPèîPãHïëFíHí$ äëî½äæè=ü/úæß=ß6ß$ !ﬀ
)*) ü"+ )()-,Vþ/.10
eH   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©






















 
 

 


 3ﬀ-ﬀ   ﬀ-ﬀﬃﬁ*
 ! 
ﬀ
ﬂﬁ


"


#
 
  ﬃ 


$%	
&
 ln`Kop]df XÎlqqÆln|p`/b%dHqqa²`Kdln|<a ]dHj=_8´Kd]F%r3a"ln]Hº
{6opr6s«lja8mdH{/_K]y3_KmFkx8d=~ aKj=mzsw¯stln°Kdln| mFkpd+rp]d´Wlw_Wo3qjaKqdKº6Éopm^lnm^lq^±_K]Fmk |p_Kmln|p`%a¢VdHa8mFop]d
y1d=sw_W|p`8ln|p`¯qzr3dHjFl«¡Zja"s«sn m_mkpd+rp]FdHqd|AmjaWqdl«¢mkpd+{6opr6s«lja8mln_K|/_8¢Zmk6lqb%dHqqa8`Wd^lq^|pd=lnmkpd]
aKjj=drpm=a8y6sndfa8mmkpdj=_Kb%rpopm0a²mln_K|/snd´Kd=s'|p_K]+a"´K_8l{pa8y6snda8mmkpdqpqmdbsnd´Kd=svxpmkpd_W|6sw/±+a"
m_ j=_K|3qÆlqmd|6msn%]dHqzm_K]dmkpd
j=_Wb%rpopm0a8mln_K|¯lw|6´K_8sn´KdHqab%dHjFk3a8|6lqb$m_ (3o3qzk

mFkpd
jk3a²|p|pd=s
(
 
lw|Ç_K]0{6d]+mFk3a8m+mkpdd´Kd|6m


{6_6dHq|p_Km+_pjj=op]+ln|<a²|A/]dHqopb%dH{Çj=_Kb%rpopm0a²mln_K|op|6sndHqq
aWq
a%j=_W|3qd ﬀKopd|3j=d _8¢a j=_K]]dHqzr3_K|3{Wln|p`­¤H¬ d´Kd|6m

º

3YÐ
 
 ÎlqFqÆln|p` b%dHqFqa8`Kdln| mFkpd]dHj=_8´Kd]/r3a"ln]
ﬁ
&( 
 
ﬃ
º
É_Kmkd´Kd|6m0q


 
 
Ë
	)( 	
 


Ì
a²|3{


 


Ë
	
 
 	)(

Ì
_pjj=op]ln|®mFkpd%¢va8o6snmÊj=_Wb%
rpopm0a²mln_K|^ypopm

y3d=sn_K|p`6q%m_ &(/±+k6l«snd


{6_AdHq¯|p_Km%y3d=sn_K|p`m_ 
 
Ë
 ln`Kop]d 6Ì0º^k6o3qx

y1d=sw_W|p`Aqm_ mkpd|pd±¹j=_Kb%rpopm0a8mzlw_W|xpypopmHx3aKq!¢Ãa8]+aKq


lq
j=_K|3qNl{6d]FdH{ﬁx3m±_%jaKqdHqa8]dm_ y3d
j=_K|3qNl{6d]FdH{


	
 
{6_6dHq|p_Wm]dr6saHmkpdÇ£N¤=¥=¤Hª½§H¤qm0a8mFdb%d|Am±+kp_Aqzd%d=~XdHj=opmzlw_W|ln|®mkpd¯¢Ãa8o6snm<j=_Wb%
rpopm0a8mln_K|k3aK{Îrp]_p{6o3j=dH{


º-v|mk3a8mjaKqdKx1mkpd b%dHqqa²`Kd

lqb¯lqFqÆln|p`ln|mkpd |pd±
j=_Kb%rpopm0a²mln_K|º

	
 
]dr6saHpq mkpd
£¤=¥0¤"ª§"¤qm0a8mdbcd|Am±kp_Aqdd=~pdHj=opmln_K|Uln|mkpd¢Ãa²o6swmj=_Kbcrpopm0a8mln_K|Uk3aK{
rp]_p{6o3j=dH{


ºﬃP¢mkpdb%dHqqa²`Kd

lq]FdHj=_K]0{6dH{cyA/mkpdop|3{6d]snWlw|p`qpqmdb xWlnm
ja8|/y3d
{6d=s«lw´Wd]dH{µa8`Aa?lw| ln|mk3a8mjaKqdKx1mkpdb%dHqFqa8`Kd

lq|p_%sn_K|p`Wd]b lqqÆln|p`3ºﬃﬂ+mkpd]±lqdKx
mkpdb%dHqqFa8`Kd

lqsn_Aqzm
a8|3{/mkpdU|pd±*j=_Kb%rpopm0a²mln_K|/lq+|p_Km¢Ãa"l«snop]d½¢P]ddKº
kpd rp]d´Wln_Ko3q{Wlqj=o3qFqÆln_K| qzkp_?±q+mk3a²m
mkpd%qdm_8¢¢Ãa"l«snop]d½¢P]dd j=_Kbcrpopm0a8mln_K|3qja8|y1dfd|p
sa8]`WdH{%y6%j=_K|3qÆl{6d]ln|p` a%£¤=¥0¦W§H¤H£=¨­¤H¼ ¿K¬'Pª¥Y­¢P_K]^mkpdb%dHqqa²`KdHq^d=~3jk3a²|p`KdH{ﬁºÃ¢ a)b%dHqqa²`Kd
	
½üHð"ïNïð pä îPãHïð"ìHíﬂ äëFî½äæè0üè  îvëê=ïå+íﬂtëïëü"ð ëFüHü"è0îñ8ïîPèæïévëFîPïNð Zü"è í?ëzäæé+è æèﬂë^åPîvëFîPïNå
 	
" ëüñ8ï è=üHå½äæåPîPïüîKï0ïüîPãHïäæüYäæî½ätëﬁè0ü"ïﬀ
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ e"

lq_W]rpk3a8|
Ë
]dHqrºWb lqqÆln|p`pÌln| a|pd±¸j=_Kb%rpopm0a²mln_K|%]dHqo6snmln|p` ¢P]_Kb]dHqopb%rpmzlw_W|%¢P]_Kb$a
]dHj=_8´Kd]Fs«ln|pdKx1mkpd| mFk6lq|pd±¸j=_Kb%rpopm=a8mln_K|ja8|%y3dj=_W|3qÆl{6d]dH{aKq¢va"l«snop]d½¢P]dd
Ë
a8|3{cmk6o3q
mkpdU]dHj=_8´Kd] s«ln|pdUlq
j=_K|3qNlqzmd|AmYÌrp]_8´Kl{6dH{Îmk3a8m 

d=lnmkpd]

ja8|Çy3d aKjj=drpmdH{aKq_K]rpk3a8|
Ë
]dHqrºpb¯lqFqÆln|p`pÌln|<mFk6lq|pd± j=_Kb%rpopm0a8mzlw_W|x
l«¢mkpdqdb a8|6mljq_8¢^mkpda8rpr6s«lja8mln_K|µa"s«sn_8±
qlwm"x

_K]

ja²|³y3d]dHj=_8´Kd]dH{Êln|AmF_®a =|p_K]b a?s

b%dHqFqa8`KdKx yA³a8rprp]_Krp]zla²md op|3{6d]zswWln|p`
b%dHjFk3a8|6lqb qº
kpd¢P_8s«sw_8±ln|p` /KdHj=mzlw_W| `8ln´KdHqa)b%_K]drp]dHjFlqd{6d=¡3|6lwmzlw_W| _8¢]dHj=_8´Kd]Us«ln|pdfj=_K|3qNlqzmd|3j=Kx6yA
m0a²°Kln|p`Çln|Am_µaKjj=_Wop|AmUmkpdÍqzdb a8|6mljq`²lw´Wd|³yAmkpda8rpr6s«lja8mln_K|·mF_ b%dHqqFa8`KdHqxaKq¢va8]faWq
]dHj=_8´Kd]F%lqj=_K|3qÆl{6d]dH{ﬁº
)     ﬀ ﬂ    ' ! !#$  ﬂ ' ﬁ  ' 	& ﬂ ﬀ  &!
  +  +ﬃ- 
Ô /D#0YÐ&/8Ñ³Ô
®"Ðp8Ô ﬁÐX"Ñ  &0½
 ln]0qm"xﬁsndm o3qa8|3a"sn6Èd mFkpd j=_K|3qÆlqmd|3j=Å_8¢
aµ£¤0¥=¦K§"¤H£=¨UÂX¿Kª½£0xDlvº dKºmkpd/]dHj=_8´Kd]Îs«lw|pd j=_Wb%
r1_AqdH{Ç_8¢^mN±_%]FdHj=_?´Wd] r1_8ln|Am=q 
(
a²|3{  y3d=sn_K|p`8ln|p`]dHqr1dHj=mln´Kd=sndm_%rp]_pj=dHqqdHq 	
(
a8|3{
	
 
ºpiq+bcd|Amln_K|pdH{Çrp]d´Wln_Ko3qÆsnKxq_Kbcd_K]rpk3a²| _K]+b¯lqFqÆln|p`b%dHqqa8`WdHq+b a"/y3d%j=_Kb%r3a²mlny6swd
±lnmkcmkpd+j=_K|3qÆlqmd|3j= _8¢a]dHj=_8´Kd]r3a"ln]HxK{6dr1d|3{Wlw|p` _K| b a²|AUd=swdbcd|Am0qYx"lw|3jFsno3{Wln|3` Arp]F_K
`K]=a8b jFk3a8]0aWj=md]lqmljq
Ë
{6dmd]b ln|6lqmlj_W]|p_K|3{6dmd]b¯lw|6lqmzlj"Ì=xKb%dHqqFa8`Kd^]dHj=_8´Kd]qzdb a8|6mljq
aKq±d=s«s!aKqa"´?a"l«sa8y6l«s«lwm_8¢!aK{p{Wlnmln_K|3a"sb%dHjFk3a8|6lqb q
Ë
m_cln`K|p_K]d%{6opr6s«lja8mda8|3{Îln|pPm]0a8|3qÆlnm
b%dHqFqa8`KdHqx_K]%m_µ]Fdrp]_X{6o3j=dÇsn_Aqmcb%dHqqa8`WdHq=Ì0ºd|3j=dKx]FdHj=_?´Wd]®r3a?lw]j=_K|3qÆlqmFd|3j=lq/a"¢P
¢PdHj=mdH{y6 y1_Kmk®qpqmdb a8|3{rp]F_K`K]0a8b ¢PdHa8mop]dHqxa²|3{ mFkpd]d=¢V_W]dKx1ln|µ`Kd|pd]0a"svx1lnmb o3qmy3d
dHqm=a8y6s«lqzkpdH{<qzr3dHjFl«¡Zja"s«sn ¢P_K]+dHaWjkr3a"ln]_8¢']dHj=_8´Kd]F r1_8ln|Am0qYº
  +  + *  
 ,0ﬃ/ ³Ô  ®ÐpH 1ÐX
kpdHqzd+¢PdHa8mop]dHqa8]d
a²y3qm]0aKj=mFdH{ yA m0a²`Aq^aKqq_pjFla8mdH{c±lnmk/b%dHqqa8`WdHq_8¢'a{Wlqm]lnypopmdH{/rp]F_K
`K]=a8b ºp'a²`AqaKqFq_XjFla8mFda]FdHj=_?´Wd] qdb a²|Amljq±lwmFk dHaKjFkb%dHqqFa8`KdKxWln|3{Wlja²mln|p` ±+kpdmFkpd]lnm
ja8|cy3d+_K]Frpk3a8| _K]'b¯lqFqÆln|p`±lnmkp_Kopmrp]d´Kd|6mln|p`mkpd+j=_K|3qÆlqmd|3j=c_8¢Za]dHj=_8´Kd])stln|pdKºﬃaKjFk
b%dHqFqa8`Kd
ja²| y1d
m0a²`K`KdH{ ¨ ½ÄA¤¿=ÂWÂZ©«ª¥=¿Pª½¦K¬±lwmFkÍa)r3a"ln]!_²¢Zm0a8`6q
Ë
¥ ¦ T¥ ¼UÌ0x²sndHaK{Wln|p`%m_
¢P_Kop]{Wld]d|Amqm0a8mFo3q p¦K£ÃÂ3ÄA¿W¬¦K£+¼ ªn­=­ª¬6¾Kx6¦K£PÂ1ÄA¿K¬ 
&
¬3¦ ¼ ª­0­ª½¬A¾Kx6¼ ªn­=­ª¬6¾
&
'¬1¦ ¦K£ #
Â3Ä6¿K¬3x¬1¤Hª ½ÄA¤H£¦W£PÂ3Ä6¿K¬µ¬3¦W£¼ ªn­=­ª¬6¾Kº
  kpd|/j=_K|3qÆl{6d]ln|p`%mk3a8ma?stsﬁb%dHqqa²`KdHqa8]Fd
qpqmdb a8mzlja?stsn%m=a8`K`KdH{Uy6fmFkpd
a8rpr6s«lja8mln_K|
ln| mFkpdfqa8bcd±a"KxW¢P_Kop]y3aKqÆljm6r3dHq_8¢'b%dHqqFa8`Kd{6d=s«ln´Kd]lndHqa8]dr1_AqqÆlny6snd

¿K¥ P©«¨/¦K¬3¥=¤b%dHqqa8`Wdf{6d=s«ln´Kd]
Ë
a"s«sTb%dHqFqa8`KdHqa8]dUm0a8`K`KdH{
Ë
x Ì=xplvº dKºnx ¢va"l«swop]Fd½¢V]dd
j=_Kb%rpopm0a²mln_K|3q+{6_%|p_Kma"s«sw_8±¸_W]rpk3a8| |p_W]+b lqqÆln|p`/b%dHqqa8`WdHq=Ì0x
)*) ü"+ )()-,Vþ/.10
ŁK   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©
 
©«¤0¿8­ ¦W¬3¥=¤
bcdHqqa8`Kd {6d=s«lw´Wd]
Ë
a?sts^b%dHqqFa8`KdHqa8]dm=a8`K`KdH{
Ë
¥	 ¦Kx Ì0x lvº dKºnx ¢Ãa?ltsnop]d
¢V]Fddj=_Kb%rpopm0a8mzlw_W|3q+a"s«sn_?±¹_K]rpk3a²|b%dHqqa8`WdHqypopm+|p_Km+b¯lqFqÆln|p` _K|pdHqÀÌ0x
 
^¼ ¦8­ ¦K¬1¥0¤b%dHqFqa8`Kd{6d=s«lw´Wd]
Ë
a"s«sb%dHqqa²`KdHqa8]dm0a8`K`KdH{
Ë
xZ¥ ¼UÌ0x8lvº dKºx6¢Ãa?ltsnop]d
¢V]Fddj=_Kb%rpopm0a8mzlw_W|3q+a"s«sn_?±¹b lqqÆln|p`/b%dHqqa²`KdHqypopm+|p_Km_K]rpk3a8|_K|pdHqÀÌ0x

¦¥=¦K¬ ­ P£¿Kª½¬ ﬁ_K|Çb%dHqqa²`Kdf{6d=s«ln´Kd]
Ë
a"s«sTbcdHqqa8`KdHqa8]dm=a8`K`KdH{
Ë
¥	 ¦P¥	 ¼ Ì0x6lvº dKºx
¢Ãa?ltsnop]d½¢P]dd%j=_Kb%rpopm=a8mln_K|3q+a"s«sn_8±¸_K]rpk3a²| aKq±d=s«sTaKqb lqqNlw|p`/b%dHqqFa8`KdHq=Ì0º
kAo3qYxm0a8`Aq ja8|y1da²mm]lnypopmdH{)yAmkpda8rpr6s«lja8mln_K|%d=lnmkpd]^a8mmkpd^snd´Kd=sp_8¢pdHaKjkUb%dHqqa²`Kd
_K]a8m+mkpd`8sn_Ky3a?ssnd´Kd=s'_8¢^mkpda8rpr6s«lja8mln_K|º
  +  +  
Ô /D#0YÐ&/8Ñ³Ô
®"Ðp8Ô ﬁÐX"Ñ - 0 /ZÐ
iqln|3{Wlja²mdH{rp]d´Wln_Ko3qÆsnKxﬁmkpdf{6d=¡3|6lnmln_K|Å_8¢!j=_K|3qÆlqmd|3j=Ç_8¢!ac]dHj=_8´Kd]cstln|pd ja²|<y1d rp]d
jFlqdH{/±+kpd|j=_K|3qÆl{6d]ln|p`/b%dHqqa²`KdHq^±lnmk/]dHj=_8´Kd]%qdb/a8|AmzljqYº *ﬁdm  
ﬁ

(
	 
ﬃ
{6d|p_Kmda
]dHj=_8´Kd]F r3a"ln]
a²|3{/sndm

y3d a8| a8rpr6s«lja8mln_K|b%dHqqFa8`Kdqd|6m¢P]_Kb 	)()m_ 	
 
º  µdj=_K|3qÆl{6d]
ac]dHqopb%dH{Çj=_Kb%rpopm0a²mln_K|¢P]_Kb a ]dHj=_8´Kd]cs«ln|pd j=_K|6m0a"ln|6ln|p`mkpd]dHj=_8´Kd]F r3a"ln]  ºZkpd|x
 lq¥0¦W¬p­ªn­ P¤H¬'*^ª½Ä£¤­ÆÂX¤=¥  P¦%¼ l«¢Ta8|3{c_K|6sn%l«¢^_K|pd
_²¢DmFkpd+¢P_8s«sn_?±lw|p`/j=_K|3{Wlnmln_K|3q+kp_²s{pq


lq+|pd=lnmkpd]_K]rpk3a8||p_W]+b lqqÆln|p`clw|Çmkpd]dHqopbcdH{ j=_Kb%rpopm=a8mln_K|x


lq_K]rpk3a8|Îlw|mkpdU]dHqopb%dH{j=_Kbcrpopm0a8mln_K|x3a²|3{lnmlq+m0a²`K`KdH{µ¥ ¦
Ë
¢P_K]+d=~3a8b%r6sndKx
ln|  ln`Kop]d3º apxWlt¢

lqm0a8`K`WdH{
Ë
  KÌ^mkpd|
ﬁ
(
 
ﬃ
lq+j=_K|3qNlqzmd|AmYÌ0º


lq+b lqqNlw|p`cln| mkpdU]dHqopb%dH{j=_Wb%rpopm0a8mln_K|a8|3{clnm+lqm0a8`K`WdH{ ¥ ¼
Ë
¢V_W]!d=~3a8b%r6sndKx
ln|  ln`Kop]dpº apxWlt¢

lqm0a8`K`WdH{
Ë
  

Ìmkpd|
ﬁ
&(
 
ﬃ
lq
j=_W|3qÆlqmd|6mÌ0º
 _W]d`Kd|pd]0a"s«snKxa ]dHj=_8´Kd]F r3a"ln]  
ﬁ
&( 
 
ﬃ
lqj=_W|3qÆlqmd|6ml«¢lnm+lqj=_K|3qÆlqmd|6m±lnmk
]dHqzr3dHj=mm_ a"s«s'mkpdbcdHqqa8`KdHqd=~ jFk3a8|p`KdH{/y1dmN±dd|
	)(Ua8|3{	
 
º
p]_Kb mFk6lq{6d=¡3|6lnmln_K|x3ay6ln|3a8]Kxpq6b%b%dm]zlj]d=sa8mln_K|%_8´Kd]aUqdm	$_8¢Z]dHj=_8´Kd]Fr3_²lw|6m0q
ja8|Çy3d%j=_K|3qÆl{6d]dH{ﬁºk6lq]Fd=sa²mln_K|xZ{6d|p_WmdH{y6
 xXlqmFkpdfqopy3qdm_8¢	 j=_Kb%rp]lqÆln|p`
a"s«sﬁmkpd
j=_K|3qÆlqmFd|Am]dHj=_8´Kd]r3a"ln]0qTlw|
Ë
aKjj=_K]0{Wln|p`mF_mkpd
j=_K|3qÆlqmFd|3j=¯{6d=¡3|6lnmln_K|_²¢ZdHaKjFk
r3a"ln]Ì=º
 lw|3a?stsnKxﬁaU]dHj=_8´Kd]Us«lw|pd
ﬁ
ﬃﬀﬃﬂﬃﬂﬂ !
ﬃ
lq+qa?l{/mF_y3d%¥=¦K¬ ­Àª­ P¤"¬ p±lwmFk ]dHqzr3dHj=m+m_

l«¢Ta8|3{c_K|6sn l«¢xK¢P_K]d´Kd]
Ë

xﬁ1Ì'qo3jk/mk3a8me 

  He  ﬁ   a8|3{
$#
ﬁ xK]FdHj=_?´Wd] r3a"ln]
Ë


 

Ì


Çº
ihq±dja8| qddKx6mk6lq+{6d=¡3|6lnmln_K|_8¢']FdHj=_?´Wd] s«ln|pdfj=_K|3qÆlqmFd|3j=m0a8°KdHqln|AmF_¯aWjj=_Kop|Ammkpd
]dHj=_8´Kd]FÍqdb/a8|Amzljq_8¢TbcdHqqa8`KdHqd|6sa²]`8ln|p` mFkpdqdm+_8¢¢Ãa?ltsnop]d½¢P]dd j=_Kb%rpopm0a8mzlw_W|3qº
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ Ł e
  
+ 0$	)ﬂ0 H  Íﬂz 
	0  #%'&)(*+,-ﬁﬀ
Æ|%_K]0{6d]m_lwbcr6swdbcd|Amy3aKj°6±+a8]0{)]dHj=_8´Kd]KxYlwmlq|pdHj=dHqqFa8]mF_hj=_K|3qzm]o3j=m]dHj=_8´Kd]r3_²lw|6m0q
¢P]_Kb ±+k6ljFkÍj=_W|3qÆlqmd|6m]dHj=_8´Kd])s«lw|pdHqja8|cy3d{6]0a"±+|ºK_mFk6lqd|3{ﬁxAq_Wb%d+y3aKqÆljmF_A_8sqja8|
y1d%o3qdH{ﬁxq_Kbcd_8¢mkpdb a?stsn_8±ln|p` qm_W]0a8`KdU_8¢^sn_Xja"sqm0a²mdHq
a²|3{H_K]b%dHqqa8`WdHq+_K|´K_²sa²ml«swd
_K]%qm=a8y6sndb%db%_K]lndHqx_KmFkpd]0q a"s«sw_8±ln|p`µmF_Êj=_W|Am]F_8s!mkpd/]dr6sa"®_²¢ha8rpr6s«lja8mln_K|³rp]_pj=dHqqdHq
qm=a8]mln|p`¢P]_Kb$a8|aH´8a"l«sa8y6sndqm0a8mdop|6ml«s'a8|Ía²rprp]_Krp]la8mdqm0a8mdlq]dHaWjkpdH{ﬁºWi+s«smkpdHqdm_6_8sq
ja8|Çy3dUo3qdH{/yA aUrp]_Wm_Xj=_²slnb%r6sndb%d|Amzlw|p`mFkpd]dHj=_8´Kd]Kº
)    '
	 ﬂ 	 ',$ﬁ'  ' ﬀ
_W|3qÆl{6d]
a {Wlqzm]lnypopmdH{rp]F_K`K]0a8b$ja"s«sndH{kpd|3j=d=¢P_K]mkxﬁ¿=ÂKÂﬁ©tª½¥=¿Pª¦W¬%Âﬁ£N¦=¾K£¿K¼ º6i*j=_Kb%rpopm=a8
mln_K|/_8¢ﬁmk6lqrp]F_K`K]0a8b ±lts«sﬁy3dja"s«swdH{¿ÀÂKÂZ©«ª¥=¿Pª½¦K¬¥=¦K¼Â
&
P¿1Pª¦K¬%a²|3{Ulnm0q^b%dHqFqa8`KdHq¿=ÂKÂZ©«ª½¥0¿.#
Pª½¦K¬¼ ¤­=­À¿H¾W¤­º!^´Kd|6mo3a"sy3aKjF°A±+a8]={%]dHj=_8´Kd]F%_8¢a8| a8rpr6s«lja8mln_K|<j=_Wb%rpopm0a8mln_K|/lqa m0aKqz°
±+k6ljFk b a"ln|A´K_²sw´Wd!q_Kbcd^b%dHqqa8`WdHqa8|3{d´Wd|Am0qD|p_Kmy3d=sn_K|p`²lw|p`mF_+mk6lqj=_Kb%rpopm=a8mln_K|ºHk6lq
m0aWq°/lqr3d]¢P_K]b%dH{Çy6 a {WlqmF]lnypopmdH{µj=_Kb%rpopm=a8mln_K|<{Wld]d|6m¢V]F_Kb mFkpdfa8rpr6s«lja8mln_K|µ_W|pdKx
±+k6ljFk/lq+ja"s«sndH{µ£¤0¥=¦K§"¤H£=¨¥=¦K¼Â
&
P¿1Pª¦K¬1º!vmlq`K_8´Kd]|pdH{cyA/af{WlqmF]lnypopmdH{/rp]_K`K]=a8b ja"s«sndH{
£¤=¥0¦K§"¤H£=¨Âﬁ£N¦1P¦H¥=¦K©«º3i ]dHj=_8´Kd]F j=_Kb%rpopm0a8mzlw_W|lqj=_Kb%r1_AqdH{_²¢^ÂZ£¦H¥=¤­=­À¤Y­


ﬀ
ﬃﬂﬂﬃﬂ	
!
x
ja"s«sndH{¹¥0¦W¬ P£¦K©½©t¤"£­ºi j=_K|6m]_8s«snd]


lq/aKqq_pjFla8mdH{³±lwmFk³dHaKjka8rpr6s«lja8mln_K|rp]_pj=dHqq 	

º
Æm0q]_²swd¯lq)m__Ky3qd]F´Kd mkpd%y3dk3a"´Wln_K]_8¢ 	

Ë
d´Wd|Am0q_pjj=op]]ln|p`µa8m	

Ì
a²|3{m_ j=_6_Kr3d]0a²md
±lnmk_Wmkpd]+j=_K|AmF]_8s«snd]0qlw|mFkpdd=~XdHj=opmln_K|_²¢'mkpd]dHj=_8´Kd]%rp]_Wm_Xj=_²s

ºpk6lqln|A´W_8sn´KdHqsn_Xja?s
a8|3{³j=_6_Kr1d]0a8mln´Kd aKj=mzlw_W|3qº"~3a8b%r6sndHq _8¢+sn_pja"s
aKj=mln_K|3q%a²]d^qa"´KdKx'a8m%j=d]m=a"ln|®mlnb%dKxmkpd
sn_pja"s'qm0a8md_8¢ 	

ln|qm0a8y6sndqm_K]=a8`KdKxKj=_K|3qmF]o3j=m]dHj=_8´Kd]Ffr1_8ln|Am=qxK]dHqzopb%d+sn_pja"srp]_pj=dHqq 	

a8|3{j=_W|Am]F_8s3lnml«¢^|pdHj=dHqqa8]c¢P_K]+q_Kb%d]dHj=_8´Kd]%r1d]ln_X{ﬁº _A_Wr3d]0a8mzlw´WdaKj=mln_K|3qm]%mF_¡3|3{
{Wlqm]zlwypopmzlw´Wd=swÇ_Krpmlnb a"s
Ë
3eﬀPÌ']dHj=_8´Kd]F s«lw|pdU±+kpd|/¢va"l«sDd´Wd|Am_pjj=op]0qº'/8ln|3j=dmkpd]dHj=_8´Kd]F
rp]_Wm_Xj=_²sZlqd=~XdHj=opmFdH{/_K|mkpdqa8bcd{Wlqzm]lnypopmdH{ qzXqmFdb mk3a8|mkpda²rpr6stlja8mzlw_W|<j=_Kb%rpopm=a8
mln_K|x1j=_A_Kr1d]0a8mln_K|/y3dm±dd| j=_K|6m]_8s«snd]0qlq]FdHa"s«lwÈdH{Î_K|6sn%y6 b%dHqFqa8`Kdr3aKqqÆln|p`3xpa8|3{/mFkpdHqd
b%dHqFqa8`KdHqa8]dja"s«swdH{Î£N¤=¥=¦K§H¤"£0¨^bcdHqqa8`KdHqYºHdHj=_8´Kd]rp]_Wm_Xj=_²sq^a²]d^o3qo3a"s«sn d´?a"sno3a8mdH{¯±lnmk
]dHqzr3dHj=mmF_mkpd+_Krpmlnb a?stlnm _8¢ZmFkpd+]dHj=_8´Kd]s«ln|pdmkpd¡3|3{ﬁx6a8|3{ ±lnmkc]dHqr3dHj=mm_b%dHqqa8`WdHq
a8|3{Îmlnb%dj=_Kb%r6snd=~6lnmlndHqº
) 
    	 '   $ﬁ  
^Ä6¤0¥ÂX¦Wª¬'Pª¬6¾UlqmFkpd%d=~XdHj=opmzlw_W|³_8¢
a8|®a8m_Wb lj _Kr3d]=a8mln_K|]dHa"s«lnÈdH{yAµa j=_W|Am]F_8s«swd]+Æx
m_³qa"´Kdmkpdj=_K]]dHj=mj=op]]d|6mcsw_pja"sqm0a8mFd
Ë
k6lqm_K]1Ì_8¢mFkpd<a8rpr6s«lja8mln_K|rp]_pj=dHqq	

_K|
qm=a8y6snd qm_K]=a8`KdKx3qo3jFkµmk3a²m
mkpd%a8rpr6s«lja8mln_K|rp]_pj=dHqq±l«s«s!y1d¯a²y6swdcm_ ]FdHqopb%d lnm0q|p_K]Fb a"s

ø nè=é	ëﬁnévë 	ïçﬁè0éPêçﬁï! ²åPìYäæîPïð
îPèîPãäæåå½äæîPì8ëî½äæè=üäæåﬁènîPïü+éPï!nïNéPéPïð+îPèëFåë
ÚÛà?Ù«Üﬁà=ÚtÞ
	èð"ï
ú 
#!ﬀ
)*) ü"+ )()-,Vþ/.10
ŁKŁ   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©
j=_Kbcrpopm0a8mln_K| ¢V]_Wb mFkpd<jFkpdHj°6r3_8ln|6mdH{·qzm0a8md/ln|3qmdHaW{³_8¢]dHqm0a²]mln|p`µj=_Kb%rpopm0a8mzlw_W|³¢P]_Kb
mkpdln|6lnmla"sTqzm0a8mdKº kpdHj°6r3_²lw|6mln|p`qkp_Ko6s{/y3dm]=a8|3qr3a8]d|6mm_fa²rpr6stlja8mzlw_W| rp]_pj=dHqqdHqº1kpd
sn_pja"sqzm0a8mdHqqm_W]dH{aKq+aU]dHqo6snm_8¢jkpdHjF°Ar1_8ln|Amzlw|p`a8]dja?stsndH{¥Ä6¤0¥ÂX¦Wª¬'½­Àº
)  '     
¦0¾"¾Kª½¬A¾lq+a²| aKj=mln´Wlwm%_²¢Taj=_K|6m]_²stsnd] +mF_]dHj=_K]={ a8|c_K]0{6d]dH{/qd ﬀWopd|3j=d_8¢'d´Kd|6m0q^rp]F_K
{6o3j=dH{cyAU|p_K|pv{6dmd]b¯lw|6lqmzljqzm0a8mdb%d|6m0q _8¢ZmFkpdsn_pja"s3rp]_K`W]0a8b   º$_Kmdmkpdy3dk3a"´Wlw_W]_8¢
	  oprm_ a`8ln´Kd|/r3_8ln|6mlqj=_Kb%r6sndmd=snÍ{6dmFd]b ln|pdH{/yAUlnm0qln|6lnmla"sTqm0a²md
a8|3{cmkpdqd ﬀKopd|3j=d
_8¢d´Kd|6m0q ±+k6ljFk·k3a"´Kdy1dd|·rp]_p{6o3j=dH{ln|·mFkpdrp]_Xj=dHqFq%opr³m_Åmk3a8m r3_8ln|6m y6mkpdd=~Xd
j=opmln_K|_8¢|p_W|pv{6dmd]b ln|6lqmlj%qm=a8mdb%d|6m0qºpkpdUsn_K`K`KdH{Íln|6¢V_K]Fb a8mln_K|
Ë
©«¦0¾8Ìja8| y1dfqm_W]dH{
ln|µ´K_²sa²ml«swd/qm_K]0a²`Kd
Ë
§"¦K©«¿Pª½©t¤c©t¦=¾8Ì_K]ln|®qm0a²y6swd%qmF_K]0a8`Kd
Ë
­ P¿ ©«¤%©«¦0¾²Ì0ºﬃ/Km0a8y6snd sn_K`_8¢"  lq
a"´?a?ltsa8y6snd a?¢Vmd]mkpdrp]_pj=dHqq¢Ãa?ltsnop]dKxﬁypopm´K_8sa8ml«sndUsw_W`%lqmkpd|Çsw_6qmHº  kpd|<aWqA|3jFkp]_K|p_Wo3q
b%dHqFqa8`Kdd=~3jk3a²|p`Kd/lq mkpd_K|6sn·ja8o3qd_²¢h|p_K|3{6dmFd]b ln|6lqb xsw_W`K`8ln|p`®ja8|³y1d ]dHqmF]lj=mdH{
m_/b%dHqqFa8`Kdsn_K`W`8ln|p`3º'vmmk6lqjaKqd mkpd)sw_W`
Ë
¼ ¤­=­À¿H¾W¤ ©t¦=¾8Ìlqj=_Kb%r3_6qdH{_8¢+a qzd ﬀKopd|3j=d _8¢
¢PdHa8mop]dHq_8¢]dHj=d=ln´KdH{
Ë
_W]!qd|6mÌa8rpr6s«lja8mln_K| bcdHqqa8`KdHq
Ë
dKº `3ºnx8l{6d|6mlnmlndHqxpm0a²`AqxAa²|3{q_ _K|ﬁÌ0º
ÇdHqqa²`Kdsn_K`Aqja8|y3d%qa"´KdH{Îd=lnmkpd]ln|<mFkpd¯qzd|3{6d]qm_K]0a²`Kd
Ë
­¤H¬ W¤H£ #F¿8­À¤ %©«¦0¾"¾Kª½¬A¾²Ì_K]lw|
mkpdU]dHj=d=ln´Kd]qm_K]0a²`Kd
Ë
£N¤=¥=¤Hª½§H¤H£ #F¿8­¤ ©«¦0¾"¾Kª½¬A¾²Ì0º
)   	ﬀ  ﬂ 
dr6sa"Wlw|p`lq%a²|·aKj=mln´Klnmln|6lnmla"s«lnÈd?{¸a8|3{j=_K|6m]_8s«sndH{³y6 

x ln|·±+k6ljFk a8|³a8rpr6s«lja8mln_K|
rp]_pj=dHqq 	ﬁlq!a?stsn_8±dH{%mF_]op|c¢V_W]±+a8]0{)¢V]F_Kb aUjkpdHjF°Ar1_8ln|Am"xA]Fdr6sa"Wln|p`ln|qd ﬀWopd|3j=dd´Kd|Am=q
¢P]_Kb lnm0q)sn_K`3xop|AmzltslnmUlqd´Wd|Amo3a?stsn³qo3qr1d|3{6dH{³y6 

±+kpd|mkpda8rprp]_Krp]zla²mdÍqzm0a8md lq
]dHaWjkpdH{ﬁº*&qo3a"s«snKx]dr6saHWln|p`<j=_K|3j=d]F|3q_K|6snÊa²rpr6stlja8mzlw_W|®b%dHqFqa8`KdHqºﬁk6lqlqUj=_Kb%r6sndmd=sn
qoﬃjFlwd|6m±+kpd| a"s«s3mkpdlw|6md]|3a?s3d´Kd|Am=q^a8]d+rp]_p{6o3j=dH{ y6 mkpdd=~XdHj=opmln_K|/_8¢{6dmd]b ln|6lqmlj
qm=a8mdb%d|6m0qº
)    '
	 ﬂ 	 '  $ﬁ!
 _%j=_K|3qm]o3j=m]dHj=_8´Kd]F%r3_8ln|6m0qxpjFkpdHj°6r3_8ln|6m0qxWsn_K`Aq+a²|3{%]dr6sa"Wlw|p`/ja8| y1da8rpr6s«lndH{ﬁº Æ|mkpd
qÆlnb%r6sndHqmjaKqdKxa<jFkpdHjF°Ar1_8ln|Am{Wln]dHj=msn·j=_K|3qmlnmopmFdHq mkpd j=_K]]FdHqr3_K|3{Wln|p`]dHj=_8´Kd]µr1_8ln|Am"º
_8±!d´Wd]Hxp_Kmkpd]]dHj=_8´Kd]/r3_²lw|6m0qja8|Çy3d _Kypm0a?lw|pdH{ÎyA]FdHqm_K]ln|p`a%rp]F_Xj=dHqqm_/mkpdfqzm0a8md
qa"´KdH{aKq jFkpdHj°6r3_8ln|6m%rp]dHj=dH{Wln|p`mkpd ]Fd ﬀKo6ln]dH{]dHj=_8´Kd]Fµr3_8ln|6mHx^a8|3{Åmkpd|·a"s«sn_?±lw|p`Åmkpd
rp]_pj=dHqqm_c]op|¢P_K]±+a8]0{ﬁx6]dr6sa"Wlw|p`mFkpdfa8rprp]_Wrp]la8mdfqzd ﬀKopd|3j=d%_²¢Td´Kd|6m0q
Ë
b%_Aqzmsn mkp_6qd
rp]_p{6o3j=dH{y6/mkpdd=~XdHj=opmzlw_W| _8¢^|p_K|pv{6dmd]b¯lw|6lqmzlj qm=a8mdb%d|6m0q=Ì0º  kpd|mkpda8rprp]_Krp]zla²md
qm=a8mdlq]dHaKjFkpdH{/lnm
j=_W|3qmlnmopmdHqmkpd%£¤0¥=¦K§"¤H£=¨ÂX¦Kª½¬ Pº
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ ŁW
  
+ 0 1	D 	 )0-H  /ﬂ0 +	0  #%+&(*+ , 
ﬁﬀ
 _K]%mkpd qa²°Kd_8¢hqÆlnb%r6s«ljFlnmKx±!d aWqqopb%dkpd|3j=d=¢P_K]mkxmk3a8m%aKq6|3jkp]F_K|p_Ko3q b%dHqFqa8`Kdd=~p
jFk3a8|p`Kd lq)mkpd _K|6snÊja²o3qd _8¢!|p_K|3{6dmFd]b ln|6lqb x^a8|3{Çmk6o3q_K|6sn<]FdHj=d=lw´WdÍqm=a8mdb%d|6m0qja8|
y1df|p_W|3{6dmd]b ln|6lqmljUln|mkpdf{WlqmF]lnypopmdH{µa8rpr6s«lja8mln_K|ºkpd]Fd¯a²]dmkp]dd y3aKqÆljUqm]0a8mFd`8lndHq
_8¢+y3aKjF°6±a²]0{]dHj=_8´Kd]
j=_6_K]0{Wln|3a8mdH{ﬁxDlw|3{6dr1d|3{6d|Am"x!a8|3{ÅaK{pa8rpmln´Kd jFkpdHjF°Ar1_8ln|Amln|p`3ºkpd
op|3{6d]snWln|p` rp]ln|3jFlnr6sndHqa8]drp]dHqd|6mdH{Ílw|Çmkpd|pd=~pm
mkp]FddqdHj=mln_K|3qº
  ')' ﬁ $ﬁ& ﬁ  	 '  $ﬁ  
Æ| ¥=¦H¦W£ Wª¬1¿P¤/¥Ä6¤0¥ÂX¦Wª¬'Pª¬6¾
Ë
a"sq_ja"s«swdH{Å­¨8¬3¥Ä6£N¦W¬3¦
&
­¥ÄA¤=¥#FÂX¦Kª½¬ Pª½¬A¾²Ì0xpa"s«sj=_W|Am]F_8s«swd]=q
j=_6_K]0{Wln|3a8mdmFkpd=lw]%jFkpdHj°6r3_²lw|6mln|p`³aKj=mln´Klnm®j=_K|3qNl{6d]zlw|p`³jFkpdHj°6r3_8ln|6m0q aKqU]dHj=_8´Kd]r3_²lw|6m0q
Ë
 ²x eH6x3ŁK6x3Łpe8x6AŁPÌ=ºAk6lqjkpdHjF°Ar1_8ln|Amzlw|p`/]d ﬀWo6ln]dHq+mF_fm=a8°Kdlw|6m_ aWjj=_Kop|Ammkpd]Fd=sa²mln_K|
Ë
j=_W|3qÆlqmd|3j=_8¢']FdHj=_?´Wd]%r3a"ln]0q=Ì=xAmF_f_Wypm0a"ln|d´Kd|6mo3a"s«snÍa%j=_W|3qÆlqmd|6m!]FdHj=_?´Wd] s«ln|pdKºZk6lq
]dHj=_8´Kd]Fs«lw|pd
Ë
qdmU_8¢hjFkpdHj°6r3_8ln|6m0q=Ìlq b/a"ln|Am0a?lw|pdH{Åln|³mkpdqpqmdb op|6ml«saÇ|pd=~pm%jkpdHjF°A
r1_8ln|Amln|p`®aWj=mln_K|lqqo3jj=dHqFqÆ¢Vo6s«snÅ¡3|6lqzkpdH{ﬁº+d|3j=dKx _K|6snµ_K|pd j=_W|3qÆlqmd|6m]dHj=_8´Kd]Çs«ln|pd%lq
a"´?a?ltsa8y6snd a8ma/mzlwbcdKºkpd qm_W]0a8`Kd ]d ﬀWo6ln]db%d|6mln|µmk6lqa²rprp]_AaKjFkÇlq)s«lnb lnmdH{
Ë
_K|6sn_K|pd
jFkpdHj°6r3_²lw|6mr1d]rp]_pj=dHqqlqqoﬃjFlwd|6mÌ
a8|3{Ç]dHj=_8´Kd]F y1dHj=_Kb%dHqqm]=a"ln`KkAmz¢V_K]F±a²]0{
6±+kpd|µa
¢va"l«s
d´Kd|6m%_pjj=op]0q ln|Ámkpd a8rpr6s«lja8mln_K|¸j=_Kb%rpopm0a²mln_K|x^mk6lq/j=_Kb%rpopm0a8mzlw_W|lqc]_8s«sndH{³y3aWj°
m_/mkpd aH´8a"l«sa8y6snd%]dHj=_8´Kd]cs«lw|pd
Ë
lvº dKº3dHaWjka8rpr6s«lja²mln_K|µrp]_pj=dHqqlq]F_8s«swdH{Çy3aKjF°m_clnm0qsaKqzm
jFkpdHj°6r3_²lw|6mÌfa²|3{mkpd|®mFkpd a8rpr6s«lja²mln_K| j=_Kbcrpopm0a8mln_K|Ålq ]dHqm0a²]mdH{ﬁº _8±d´Kd]HxmFk6lqca8rp
rp]_6aKjk/b a"Uln|3j=op]+]d=sa8mln´Kd=sn/k6lw`Wk_?´Wd]kpdHaK{%{6op]ln|p` ¢va"l«snop]d½¢P]ddj=_Kb%rpopm0a²mln_K|3qºﬃv|3{6ddH{ﬁx
l«¢mkpd]da8]d|p_rp]_pj=dHqqU¢va"l«snop]dKx]dHj=_8´Kd]µb%dHqFqa8`KdHq a8|3{³jFkpdHj°6r3_²lw|6mln|p`³aKj=mln´Klnmb a"
{6d=sa"mkpda8rpr6s«lja8mln_K|µj=_Kb%rpopm=a8mln_K|º
 
  	  $     	 '   $ﬁ  
Æ| ª¬'K¤Âp¤H¬'K¤H¬'Z¥YÄA¤=¥#Âp¦Kª½¬ Pª½¬A¾Kx"j=_K|AmF]_8s«snd]0q^qa"´Kd+jkpdHjF°6r3_8ln|6m0q^aKq6|3jkp]F_K|p_Ko3qÆsn ]d`Aa8]={WswdHqFq
_8¢+j=_K|3qÆlqmd|3j=
Ë
6x^eH6xpe8xﬁ83xﬁKpx1A6xﬁAPÌ0ºﬁkpd%a"lnb lqmF_ ]dH{6o3j=d¯lw|6md]¢Pd]d|3j=d _8¢mkpd
jFkpdHj°6r3_²lw|6mln|p`±lwmFk]dHqr1dHj=m'mF_ha8rpr6s«lja8mln_K|%j=_Kbcrpopm0a8mln_K|º _8±d´Kd]HxHaKqa+j=_K|3qzd ﬀKopd|3j=d_8¢
mk6lq ln|3{6dr3d|3{6d|3j=dmkpdsaWqmTjFkpdHjF°Ar1_8ln|Am0q b ln`Kk6m'|p_Wm'j=_K|3qmlnmopmFd!aj=_K|3qÆlqmd|6m']FdHj=_?´Wd]+s«ln|pd
Ë
±lwmFk%]dHqr1dHj=m!mF_mkpd+]d=sa8mln_K|
Ì0ºd|3j=dKxAa?¢Vmd]ah¢Ãa?ltsnop]dj=_K|6m]_8s«snd]0qbfo3qzmj=_A_Kr1d]0a8mdyA
d=~3jk3a²|p`8ln|p`µ]dHj=_8´Kd]µj=_K|3qÆlqmFd|3j=µln|6¢P_K]b a8mzlw_W|®m_Î¡3|3{³j=_K|3qÆlqmd|6m
Ë
_Krpmlnb a?sVÌ]dHj=_8´Kd]F
s«ln|pdKº &qo3a"s«snKxmk6lq%qdHa8]0jFk6ln|p`lq%]FdHa"s«lwÈdH{ ]_8s«s«ln|p`®y3aKjF°_K|pd a8rpr6s«lja8mln_K|·rp]F_Xj=dHqq¯m_µa8|
dHa8]zstlnd]]dHj=_8´Kd]F®r1_8ln|Am/ln|·_W]0{6d] mF_µd=s«lwb¯lw|3a²mdln|3j=_K|3qÆlqmd|3j=Á_8¢mkpdj=op]]d|6m ]dHj=_8´Kd]F
s«ln|pdKºZkAo3qx6mkpdq_Kvja?stsndH{ K¦K¼ ª¬1¦ ¤
¤=¥ ﬁja8| _pjj=op]
Ë
KŁ6xXW ÃÌ0x8ln| ±k6ljFkmkpda8rpr6s«lja8mln_K|
rp]_pj=dHqqdHqa8]d]F_8s«swdH{Îy3aKjF° ]dHj=op]=qÆln´Kd=snKxﬁ±+k6l«swd {6dmd]b ln|6ln|p` a%j=_K|3qNlqzmd|Am]dHj=_8´Kd]cstln|pdKº
)*) ü"+ )()-,Vþ/.10
Ł8   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©



ﬀ


 
 

 













+

+

9

9

9

9
9
	 9






+

9

9
 1 65
 



#
  & 

 
%$



#
 



	


$



	
 


 
	


 


9

1 5 9
 


#

#
   

 
%$ 


#
 



	


9

1 5 9
 




#
 & 

 
%$


#
 






9

1 65
 



#
  & 

 
%$



#
 



	


9
	 1 65
 



#
  & 

 
%$



#
 



	


9
 1 5 9
 




#
 & 

 
%$


#
 






9

1 5 9
 




#
 & 

 
%$


#
 






 lw`Wop]d  3_Kb¯lw|p_cdDdHj=m"º
 lw`Wop]d. %{6dr6lj=m0qa8| d=~3a8b%r6sndU_8¢!{6_Kb ln|p_/dDdHj=m"º3kpd d=~ a²b%r6sndfqkp_8±
qmk3a8m
qzo3jka8|
ddHj=m
ja8|k3a²rpr3d| d´Wd|/lt¢q_Kbcd
b%dHqFqa8`KdHq+ja²|y3d_K]rpk3a²|_K]b lqqÆln|p`
Ë
lÃº dKºKl«¢q_Kb%dm=a8`Aq
_8¢bcdHqqa8`KdHqa8]d{Wld]d|Am¢P]_Kb
Ë
 ÌÌ0º!/Koprpr1_Aqd	 ﬀqzm_Kr3qlw|Îsn_Xja"sqm0a²md

ﬀ8x1y3dHja8o3qzd_8¢
a)¢va"l«sDd´Wd|AmHº6_ ]dHj=_8´Kd]"x	 ﬀ
j=_Ko6s{c]dHqopb%d¢P]_Kb]dHj=_8´Kd] r3_²lw|6m 
ﬀ
ﬀ
ºXÉopmHx6qÆln|3j=db%dHqqa²`Kd


ja8|p|p_Kmy3dUb lqqÆln|p`3x 	 k3aKqm_ ]_8s«sy3aKj°cm_ ]dHj=_8´Kd] r3_8ln|6m 
ﬀ

a²|3{qÆln|3j=d


ja8|p|p_Wm
y1d%_K]rpk3a8|x 	 b o3qm¢Pop]mkpd]]_8s«s^y3aKjF° m_/]dHj=_8´Kd]r1_8ln|Am


ºﬁÉopmmFkpd|


lqb lqqÆln|p`
ln|mkpd]dHj=_8´Kd]Ffr3a?lw]
ﬁ

ﬀ
ﬀ
 


ﬃ
a²|3{/mkAo3q 	 ﬀ+b o3qm]_8s«sy3aKjF°%m_ ]dHj=_8´Kd] r3_²lw|6m 

ﬀ
ºAiq


ja8|p|p_Wmy3d/b lqqÆln|p`3x 	

k3aKqa"sq_Çm_]_8s«sy3aKj°m_]FdHj=_?´Wd] r1_8ln|Am


º $+_8±x


ja8|p|p_Wm
y1d _K]Frpk3a8|xa8|3{mk6o3q 	

k3aKqm_]_²stsnPy3aKjF°µm_/lnm0qln|6lnmla"s
qm0a²mdKºÇdHqqa8`Kd


lq_K]Frpk3a8|
ln|mkpdr3a"ln]
ﬁ

	

 

ﬀ
ﬃ
a8|3{³mFkAo3q 	 ﬀÎk3aKqcm_µ]_8s«snPy3aKjF°·m_Ålnm0q¯lw|6lnmla"sfqzm0a8mdKxa²|3{³¡3|3a?stsnKx
qÆln|3j=d

ﬀ ja8|p|p_Kmy1d%_K]rpk3a²|x 	

k3aWqa"sq_ m_]F_8s«swPy3aWj°µmF_/lwm=qlw|6lnmla"s
qm=a8mdKºk6lqlqUa8|
d=~3a8b%r6snd_8¢Zmkpd±_K]0qzmTjaKqzdKx8±+kpd]d
a"s«s3mkpda8rpr6s«lja²mln_K| rp]F_Xj=dHqqzdHqbfo3qzm^]_8s«s3y3aKjF°fmF_
mkpd=ln]
ln|6lnmla"sqzm0a8mdHqxWlvº dKºnxﬁac]dr6saHÇ_8¢^mkpdd|6mln]d%a8rpr6s«lja8mln_K|®j=_Kbcrpopm0a8mln_K|Îlq]Fd ﬀKo6ln]dH{{6opd m_
ln|3j=_K|3qÆlqmFd|3j= _8¢sa8md]+]dHj=_8´Kd]F%s«ln|pdHqº
kpdÍ{6_Wb ln|p_ ddHj=mf{6dHj=]dHaWqdHqUr3d]¢P_K]b a²|3j=d _8¢+y3aKjF°6±a²]0{Ç]dHj=_8´Kd]mdHjFkp|6lﬁﬀWopdHqº^ _
j=_Kr1d ±lwmFkµmk6lqddHj=mHxﬁr1dHqqÆlnb lqmljc_K]_Krpmlnb lqmljcb%dHqqa²`KdUsw_W`K`8ln|p`<a8|3{Ê]dr6saHWln|p`b a"
y1dfa8rpr6s«lndH{ﬁx1ln|<aK{p{Wlnmln_K|Çm_ ln|3{6dr3d|3{6d|6mjkpdHjF°6r3_8ln|6mln|p`
Ë
PÌ0º
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ ŁW
,+ * +ﬃ- .
ÐpH#0  0Y 0ÐX" 1Ð -Ô 0 / 
 ¤­=­Àª½¼ ªn­ Pª¥
Ë
a"sq_%ja"s«swdH{Ê­À¨8¬1¥ÄA£¦K¬1¦
&
­=Ì+¼ ¤­=­À¿H¾W¤©«¦0¾"¾Kª½¬A¾]d=¢Pd]0qm_ mkpdqm=a8y6sndsw_W`K`8ln|p`%_8¢
a"s«s+mkpd a8rpr6s«lja8mln_K|Áb%dHqqa²`KdHqy1d=¢V_K]Fdmkpd®a8]d/rp]_pj=dHqqdH{
Ë
AxŁKpx^K6xAPÌ0ºkAo3qYxTaWq
qopb¯lw|p`µa/r6lndHj=dP±lqd {6dmd]Fb ln|6lqzmlj%rp]_W`K]0a8b x1]dHj=_8´Kd]Çr3_8ln|6m0qja²|µy3d j=_W|3qm]o3j=mdH{ÊyA
]_²sts«ln|p`µy3aKjF°®a8rpr6s«lja8mln_K|³rp]F_Xj=dHqqzdHqmF_ mkpd=ln]UsaKqm%jkpdHjF°6r3_8ln|6m0qx^a8|3{]dr6sa"Wlw|p`qd ﬀKopd|p
mla"s«sn a"s«s'a8rprp]_Krp]zla²mdha²rpr6stlja8mzlw_W| b%dHqqFa8`KdHqº ﬂ¢j=_Kop]=qdKxWlwmlq_K|6sn%r1_AqqÆlny6sndl«¢sn_K`Aqk3a"´Kd
y1dd|³rpopmln|³qm0a8y6sndqm_K]=a8`KdKº'vm b%dHa²|3qmFk3a8mfa"s«sb%dHqqa8`WdHqk3a"´Kd/m_ y1dÍqa"´KdH{<lw|·qzm0a8y6snd
ypopmqÆsn_?±·qzm_K]0a8`Wd!y1d=¢V_W]dmkpd%a8]d+a"´?a"l«sa8y6snd
mF_a8rpr6s«lja²mln_K|Íj=_Wb%rpopm0a8mln_K|¯¢V_K]rp]_pj=dHqqÆln|p`3º
k6lq+qzA|3jFkp]_K|6lnÈHa8mln_K|y1dm±!dd|csn_K`K`8ln|p` a²|3{%rp]_pj=dHqqÆln|p`%_²¢DbcdHqqa8`KdHqqÆsn_8±
q{6_8±+| a8rpr6s«ln
ja8mzlw_W|®j=_Kb%rpopm0a²mln_K|3qºkpd qzA|3jFkp]_K|6lnÈHa8mln_K|{6d=sa"Çlqln|6m]_p{6o3j=dH{µd´Kd|Çl«¢+mkpd]d a²]d |p_
¢va"l«snop]dHqºﬁk6lqlqmkpdb a"ln|<{WlqaW{6´?a8|6m0a8`Kd_²¢Tr1dHqqÆlnb lqmljUb%dHqqa²`Kdsn_K`K`8ln|p`3º
,+ * + * 
 0  0½ 0½ ®ÐpHY 3Ð -nÔ,0ﬃ/ 
Æ|mkpd¦=Â Pª½¼ ªn­ Pª½¥
Ë
a"sq_fja?stsndH{¿8­¨8¬3¥YÄA£¦K¬3¦
&
­=Ì!¼ ¤­=­À¿"¾K¤©«¦0¾"¾Kª½¬A¾+a8rprp]F_AaKjFkxKb%dHqqFa8`KdHqa²]d
rp]_pj=dHqqdH{ yAa8rpr6s«lja²mln_K|¸j=_Kb%rpopm0a8mzlw_W|µln|3{6dr3d|3{6d|6msn_8¢ha8|3{³j=_W|3j=op]]d|6msn®m_mkpd=ln]
qm=a8y6sndsn_K`W`8ln|p`
Ë
XxeH6xeH6x'eH6xeH6x'e  ²xﬁŁ  Kxﬁ  KxZK6x1A6x3W	ÃÌ0º!/Kd|6m
_K]]dHj=d=ln´KdH{Çb%dHqqa8`WdHq
a8]FdKx^¡3]0qzmHx^sn_K`W`KdH{ln|´K_8sa8ml«snd®qmF_K]0a8`Kd±lwmFk·|pd`8s«ln`KdHa8y6sndÅlw|6md]¢Pd]d|3j=d±lnmk]dHqr1dHj=mm_
a8rpr6s«lja8mln_K|j=_Kb%rpopm0a²mln_K|3qºpkpd|/r3d]ln_p{Wlja?sts½Kxﬁ_K]±+kpd| a²|Ía8rpr6s«lja8mln_K|Çrp]_pj=dHqqlq!l{WsndKx
lnm0qj=_K|AmF]_8s«snd]^ln|3{6dr3d|3{6d|6msnÍqFaH´WdHq´K_²sa²ml«swdsn_K`Aq ln| qm=a8y6snd
qm_K]=a8`KdmF_b a8°Kdmkpdbqm=a8y6sndKx
a8|3{cjFswdHa²]0qmkpd´K_8sa8ml«sndsn_K`AqYºKop]ln|p`mkpd|p_K]b a"spd]]_W]½¢V]Fddj=_Wb%rpopm0a8mln_K|xKj=_W|Am]F_8s«swd]=q^{6_
|p_Kmj=_Wb%b op|6lja²md±lnmk dHaKjk _KmFkpd]Hº?kAo3qx"ln| mkpd+a8y3qd|3j=d_8¢p¢Ãa?ltsnop]dHqYxKmkpd_K|6sn_8´Kd]FkpdHaK{
lq/´K_8sa8mzltsndÇsn_K`K`8ln|p`³a8|3{Á_8´Kd]kpdHaK{³{6opdm_³qm0a8y6sndÎsw_W`K`8ln|p`®]FdHa"s«lwÈdH{ lw|y3aKjF°6`K]_Kop|3{ yA
j=_K|6m]_²stsnd]0qYº _8±d´Kd]Hx±kpd|·a¢va"l«s+d´Kd|6mf_pjj=op]0qx^a"s«s+´K_8sa8mzltsnd/sn_K`AqU_8¢¢Ãa"l«sndH{rp]_pj=dHqqdHq
a8]Fdsn_AqmHxa8|3{ mkpd]d=¢P_K]d ]FdHj=_?´Wd]³r3_8ln|6m ja8|·y1d_K|6sn·j=_K|3qm]o3j=mFdH{·o3qNlw|p`·qzm0a8y6sndsn_K`AqYº
ÉopmaKqqm0a8y6sndUsn_K`Aqk3a"´KdUy3dd|®qa"´KdH{Íln|3{6dr3d|3{6d|6msnKxa"´?a"l«sa8y6snd%]dHj=_8´Kd]r1_8ln|Am=qa8]dKx lw|
`Kd|pd]=a"svx|p_Kmj=_K|3qÆlqmFd|AmHº +d|3j=dKxa"¢Pmd] aÊ¢Ãa"l«snop]dKxj=_K|6m]_8s«snd]0qcbfo3qzm j=_A_Wr3d]0a8mFd m_¡3|3{
_Krpmzlwb/a"s]dHj=_8´Kd]Us«lw|pd a8|3{/{6_Kb ln|p_%ddHj=mlqr1_AqqÆlny6sndKx3op|6sndHqqja8]d=¢Po6s aW{p{Wlwmzlw_W|3a"s'j=_K|AmF]_8s
lqd=~Xd]0jFlqdH{ﬁº
     	 $ﬁ 	 ﬁ  	 '  $ﬁ 
Æ|<mFkpdfa8y3qd|3j=dU_8¢¢Ãa"l«snop]dHqxﬁmFkpdfj=_6_K]0{Wln|3a8mdH{ÇjkpdHjF°Ar1_8ln|Amzlw|p`/ln|6m]_p{6o3j=dHqq_Kb%d_8´Kd]FkpdHaK{
{6opdUm_ d=~ jFk3a8|p`Kd_8¢]dHj=_8´Kd] ln|6¢P_K]b a8mzlw_W| a8|3{/r3_AqFqÆlny6swd a8rpr6s«lja8mln_K|<{6d=sa"Kxpypopm+±kpd| a
¢va"l«sZd´Kd|6m^_pjj=op]0qx8]dHj=_8´Kd])lq^qÆlnb%r6sndha8|3{ ﬀKo6lnmd+dﬀjFlwd|6m^ln|%mFd]b q_8¢ﬁ]_8s«sny3aKj°
Ë
|p_]zlqz°_8¢
{6_Kb¯lw|p_ddHj=mÌ=º!v|3{6dr1d|3{6d|Am jkpdHjF°Ar1_8ln|Amzlw|p`Ç±lnmk r1dHqqÆlnb lqmlj bcdHqqa8`Kd)sn_K`K`8ln|p`aH´W_8l{pq
]dHj=_8´Kd]F³b%dHqqa8`Wd_?´Wd]kpdHaK{·a²|3{·jaKqjaW{Wlw|p`³]F_8s«swy3aWj°ﬁxkp_8±d´Kd] lnmclqaKjk6lnd´KdH{Áa8m/mkpd
d=~pr3d|3qdÇ_8¢
y6sn_pj°Wln|p`µdHaKjFk a8rpr6s«lja8mln_K|Áb%dHqqa²`Kd rp]F_Xj=dHqqNlw|p`Åml«stsmkpd bcdHqqa8`Kdclq qa"´KdH{
)*) ü"+ )()-,Vþ/.10
ŁK   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©
ln|¸qm0a8y6sndqm_K]0a²`KdKº ﬂ+|·mkpdÇ_Kmkpd]/k3a8|3{ﬁxln|3{6dr3d|3{6d|6m<jFkpdHj°6r3_²lw|6mln|p`·±lwmFk·_Krpmlnb lqmzlj
b%dHqFqa8`Kd)sw_W`K`8ln|p`ÍaWj=mo3a"s«snd=stlnb ln|3a8mFdHqmkpdU_?´Wd]kpdHaK{/±+kpd|Çmkpd]dfa²]d|p_ ¢va"l«snop]dHqxﬁypopmlnm
ln|3j=op]0qmFkpd
{pa8|p`Kd]_8¢'a8| a"´?a"l«sa8y6snd]_8s«sny3aKjF°%_8¢rp]_pj=dHqqxW±+kpd|ÍqzdHa8]0jFk6lw|p`)¢V_W]!aj=_W|3qÆlqmd|6m
]dHj=_8´Kd]F%s«ln|pdKº
 
W¿=Â Pª½§H¤%¥YÄA¤0¥Âp¦Kª¬'Pª¬6¾]d=¢Pd]0qm_/mkpdfa8rprp]F_AaKjFk ±+k6ljFk _8ln|3qq_Kb%dUd=swdbcd|Am0q_²¢mkpd
rp]d´Wln_Ko3qa²rprp]_AaKjFkpdHqm_aKjk6lnd´Kdy3_Kmk mkpdsn_8±¢Ãa?ltsnop]d½¢P]dd+_8´Kd]FkpdHaK{a8|3{fstlnb lnmdH{¯d=~Xmd|3{
_8¢]_²stsny3aKjF°clw|jaKqd_8¢ﬁ¢Ãa"l«snop]d
Ë
APÌ0ºKkpd`Kd|pd]0a"s1l{6dHa_²¢DmFk6lqa8rprp]F_AaKjFk lqmF_fqoprpr6snclw|p
{6dr1d|3{6d|Am+jFkpdHj°6r3_8ln|6mln|p`%a8|3{ _Krpmlnb lqmzljb%dHqqFa8`Kdsn_K`K`8ln|p`±lnmk aW{p{Wlwmzlw_W|3a"sZb%dHjFk3a8|6lqb
mk3a²m
{6dmd]b ln|pdHq±+kpd|ÇdHaKjFk<j=_K|6m]_8s«snd]qkp_Ko6s{_pjjaKqÆln_K|3a"s«sn<qFaH´Wdd=~Xm]=a%jkpdHjF°6r3_8ln|6m0q+_W]
sn_K`Aqln|<qm=a8y6sndqm_K]0a²`Kd
mF_%rp]d´Kd|6m
jaKqjaW{Wlw|p`c]_8s«sny3aKj°ﬁº
 
	¸)fﬂ2f 0
d=s«la8y6l«snlnmµlqqzopdHqa8]dUln|3j=]dHaKqNlw|p`²swÊlwbcr3_K]m=a8|Am¢P_K]acsa8]`Kd%|6opb y3d]_8¢+{Wlqm]lnypopmdH{qpq
mdb/qxZa²|3{ﬁxZaKqa"´K_²l{pa²|3j=d_8¢!a"s«smkpd)¢Ãa²o6swm=qlqrp]=aKj=mlja"s«sn lnb%r1_AqqÆlny6sndKx'qzXqmFdb q+b o3qmy3d
d ﬀWo6lnrpr3dH{Á±lnmk·aK{p{Wlnmln_K|3a"sj=_Kb%r1_K|pd|6m0q a8|3{rp]_K`K]=a8b qUd|3qop]ln|p`mk3a8m _Xjj=op]F]d|3j=dHq _8¢
d]]F_K|pd_Ko3q%qm=a8mdHq%{6_µ|p_Wm%]dHqo6snmclw| sa8md] qpqmdb ¢Ãa"l«snop]dHqºi
b%_W|p`Aqm%mkpdb/a8|AÅlqqopdHq
]d`6a8]0{Wln|p`µm_]dHa"s«lnÈHa8mln_K|Á_8¢+¢va8o6snmPm_8snd]0a²|Am%qpqmdb qYx'mFk6lq¯r3a8r3d]%k3aWqy1dd| {6d´K_WmdH{m_
d]]F_K] ]FdHj=_?´Wd]®mFdHjkp|6lﬀWopdHqx+a8|3{³bc_K]d rp]FdHjFlqzd=swm_Åy3aKj°6±+a8]0{]dHj=_8´Kd]FKº"v|3{6ddH{ﬁxmk6lq
mdHjFkp|6lﬀKopdcb a8°KdHqr3_AqFqÆlny6swdcm_%]dHj=_8´Kd]¢V]F_Kb a8|a8]y6lnm]0a8]F/¢Ãa8o6snmqÆlnb%r6snyA]dHqzm_K]ln|p`a8|
a8rprp]F_Krp]la8md%rp]Fd´Kln_Ko3qUqm0a8mdUm_mkpd%qpqmdb xa²|3{ mFkAo3qja8|Åy3d j=_K|3qNl{6d]FdH{µaKqa/`Kd|pd]0a?s
]dHj=_8´Kd]F<bcdHjk3a8|6lqb m_ a8|6mN6r3dc_8¢¢va8o6snmfaKqh¢Ãa²]aKqmkpd/qXqzmdb lq|p_Wmj=_K|3j=d]|pdH{ÅyA
]dHa?swPmzlwbcdfj=_K|3qmF]0a"ln|Am=qº
i*{6dm0a"l«sndH{ {6dHqj=]zlwrpmzlw_W| _8¢'mFkpd{Wlqzm]lnypopmdH{qpqmdb x6rp]_W`K]0a8b$a8|3{j=_Kb%rpopm0a²mln_K| bc_K
{6d=sqk3aKqy3dd| ja8]]zlwdH{/_WopmHx8ln|_K]0{6d]m_%aK{p{6]FdHqqaKqrp]dHjFlqd=sn a8|3{%]zlw`W_K]_Ko3qÆsn aWqr1_AqqÆlny6snd
¢P_K|3{pa8b%d|6m0a"s
j=_K|3j=drpm=q]Fd=sa²mdH{m_ y3aWj°6±+a8]0{Å]d´K_8´Kd]Kº i+snmkp_Kop`Wk³±l{6d=swo3qdH{mkp]F_Kop
`Kkp_Wopmmkpd+´8a8]lndm _8¢Zr3a8r1d]0q^mFk3a8m^d=~Alqmln| mkpdstlnmd]=a8mop]dKxWmkpdHqd
j=_K|3j=drpm=qa8]d_8¢VmFd|¯{Wl 
j=o6snm+m_ a8rprp]dkpd|3{ﬁºpk6lqr3a8r3d]k3aKqy1dd|%ln|6md|3{6dH{/m_rp]F_?´Wl{6dha)y3dmmFd]!op|3{6d]=qm0a8|3{Wln|p`3x
jFsndHa8]d]{6d=¡3|6lwmzlw_W|<a8|3{/q6|Amkpdmzljrp]dHqd|6m0a8mzlw_W| _8¢mkpdHqzdj=_K|3j=drpm0qx6aKq±!d=s«s'aKqy3aKqÆljm_6_8sq
a8|3{qzm]0a8md`²lwdHqo3qdH{c¢P_K]mkpd=ln]lnb%r6sndb%d|6m0a8mln_K|º!Æ|mk3a8mj=_K|AmFd=~XmHxW_K]ln`8ln|3a"s'j=_K|6m]lnypopmln_K|3q
a8]Fd ]d=sa8mFdH{m_]dHj=_8´Kd]Çs«lw|pdHq/a8|3{]dPd=~pdHj=opmln_K|³±lnmk³mFkpd|p_Kmln_K|3qU_8¢¿
&
© P¨ £¤­
&
¼ ¤ 
a8|3{ ¬3¤¸j=_Kb%rpopm0a8mzlw_W|3qx^]dHj=_8´Kd]³qdb a²|Amljqc_8¢b%dHqqa8`WdHq ±lnmk aÅjFswdHa²]Í{6d=¡3|6lnmln_K|_8¢
¦K£ÃÂ3ÄA¿W¬µa8|3{³¼ ªn­=­ª¬6¾bcdHqqa8`KdHq
Ë
a8y3qm]0aWj=mdH{Çmkp]_Kop`Kkmkpdc|p_Kmln_K|µ_8¢P¿H¾8­=Ì0xj=_K|3qNlqzmd|3j=
_8¢^]dHj=_8´Kd]cs«ln|pdKxZ{6d=¡3|pdH{Ç{Wl d]d|6msn/¢P]_Kb mkpdj=_W|3qÆlqmd|3j=_8¢^`8sn_Ky3a"s'qm0a²mdHqxpa8|3{y3aWqdH{
opr1_K|®£¤H©«¿Pª½¦K¬ ­0ÄAª Â y1dmN±dd|]dHj=_8´Kd]F%s«ln|pd%a8|3{/m0a8`K`WdH{/b%dHqqa8`WdHqº
É!aWqÆlj qmF]0a8md`8lndHq)¢P_K]y3aKjF°6±a²]0{]dHj=_8´Kd]Çln|³b%dHqqFa8`Kd/r3aKqqÆln|p`µ{Wlqm]lnypopmdH{³qpqmdb/q
k3a"´Kd%y1dd|®d=~pr6sa"ln|pdH{±lnmkµ]dHqzr3dHj=mmF_y3aKqÆlj%mF_A_8sqºﬁi|lnb%r1_K]m0a8|6ma8|3{oprpPmF_Kv{pa8md qzdm
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ Ł  
_8¢]Fd=¢Vd]d|3j=dHqk3aWq+y1dd|<b/a8m0jFkpdH{±lnmkÇmkpdfjFsaKqqNlt¡Zja²mln_K|ln|AmF_ mkpdHqzd´?a²]ln_Ko3qqm]0a²md`8lndHqº
i{p{Wlnmln_K|3a"snKxmkpd]dHaK{6d]Îln|Amd]FdHqmdH{Áln|¸y3aKjF°6±a²]0{Á]dHj=_8´Kd]³ln|*{WlqmF]lnypopmdH{¸bcdb%d_K]
qpqmdb/q+ja8| j=_K|3qo6snm

epx3ŁK xA  AxpAPÌ0º
 /ﬁÔpÓ -ÐXÕ 3Ð'®Ð/pH kpd a8opmkp_K]=q±_Ko6s{s«ln°Kd m_%mFk3a8|p° ºﬁÉ!a?s{6_W|6l'¢P_K]ln|6md]dHqmln|p`
{Wlqj=o3qqNlw_W|3q+a8y3_Wopm]dHj=_8´Kd] rp]_Wy6swdb/q!a²|3{%aja8]Fd=¢Vo6sﬁ]dHaK{Wln|p` _8¢Da)rp]d´Kln_Ko3q{6]0a?¢Vm_8¢Zmk6lq
r3a8r1d]Hº
 Hf!
 
 


	

$
 




 

$

#






 
 

"
$
&

 

ﬀ
 

ﬀ
  







 

#


 

ﬁ


 


$


ﬁﬀﬃﬂ! "$#&%&'()$'ﬁ*$+,.-/0 1324+,5'67984:
(-1;(
$

=< 

%$
?>,>@
$

 BA,C=A

A=D,D 

C


 ,
ﬀ

ﬀ


 ﬂ$
 ,E
 GF
%
 


%$GH

   

 
 ﬁ 


 

	
 



 

#


  

 	  


"
$

$Iﬂ)&JKL
M
(ﬀN2KOPOQ%PRTSVUTWVX Y"Z
$4

 

  
E
   
ﬀ

V[
3\
0$
?>,>
D
$
#
 
?]^

=
A

D

[
 _
ﬀ`



$4a
 
H 

 $cb
 


 .<
#ﬀ ﬀ
$

&
#
ﬀ
dF



  & 

 


      


 
	

 
ﬀ
  



 



ﬀ 
$

fehg"+iB!jIi-$g3 1324+,)'k7V84:
(-1l(
$m 
ﬀ


 $
?>,>
D
$

$@n

?n"@
 
 @
[
 ,
ﬀ`



$ob
 


 .<
#ﬀ ﬀ
$op






	



 
	


 
ﬀ
  



 	


ﬀ 
$

$3Jq"L?(ﬀG2r"sUc^'M
#$:'67tjuﬀN-"$:ﬃg"4/vg,5'w-&'60%!'(5$'w*+=.-/l84:
(-1l(
$_x






ﬀ
$Gy   




ﬁ
$
@

>
  


 
?>=>"@
Bn

a
 
a
 
  

`

$4
.z
 
[
 
%$^{ﬂ   

    



 dF







   

   

 
ﬀ ﬀ
#

dF  &    

`
  
ﬁ




 

#


 

ﬁ


 

}|

 






	



 	



$
84:1P2__~-i'wg,*$i-f%&'()$'ﬁ*$+,.-/84:
(.-$1l(

z
x&0B,ﬁ$
?>
,

 

A

  
a   *$^
 
a



#

dF0$
 
y
ﬀ

<   ﬂ$



 



 

ﬁ


 

 	#
 

 

ﬀ
 

ﬀ
  

   $


O9 f84:13242G-g
5'67l8G(-1;(&'64'B24i-(
$
?>,>
D
$

 
>=]

>,>
 
B

b
 

 
\  
 
ﬁ
$_[
 
[


"
& 

$Gx



 

#


  



#





  

  





 
ﬀ

#

ﬀ 

 

)



 
Ł
#


 

ﬁ


 

"
$
O9 fj& f8
$
E

ﬀ
 D
$


 

$

>

n
$

 BA,D

=n
 



b
 

 
\  
 
ﬁ
$4
 



 

$
ggi6i-$i^247g1/=-($'7GPg3#?+4/,g
5'w
$




&t 
ﬀ
 
ﬁ
$

 ﬃ

& dF0$
?>
,
 
B>

!
 
\
 


	 
%$_     

$
 



ﬀ
 

ﬀ
   







 

#


  

ﬁ


 


$
 191+GfO9 f
$
E

ﬀ
 
D
@
$


 GC
$
?>,>G
$

 
n
A



 
?]
 

 

ﬀ

 
<
ﬁ
$
 
ﬃ

   

  
ﬀ
$


  
	

|

 


	

  

 
ﬀ ﬀ
#

dF

   
`
  
ﬁ
ﬃ
 	
ﬀ
ﬃ 
`
 

 

 

0$
ﬀ



 
  
ﬀ ﬀ
#

dF

  












 
$
ﬂRTRTRj_gN(l 1324
E

ﬀ
 
@4
$ 
 
n
$
?>,>
C
$

 
n
C=A

n
D

 
=
  

 
y
ﬀ

#
    *$
  
y


ﬀ
$
  
[ ﬃ  
ﬁ
$
z
 


 


$
z
 


 

 &




  


ﬀ

#

ﬀ 

 

%




 

#


 


$%	
& $
O9 f84'724ig
$
C,A
$


 

C
$

>=>G
$
#
 
$@,@

?n@
 
)*) ü"+ )()-,Vþ/.10
ŁK   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©

C

 
H

    $

 

ﬀ


<  


$

 
z  ﬁ


ﬀ
$

  
#

 



 
ﬀ
 &  



 

#


  



 
ﬀ ﬀ
 

 	 & 


"
$
+$4g"i5#9 "1P2_+=.-V 191'kG'wg
5'wN(
$
`

ﬀ
 

A
$
n
$

>=>
D
$
#
 4D,C


D=D,D 

D


 


ﬀ


 $
! 
#ﬀ
 

ﬀ
  




 	  

 

$
%!'(5$'w*+,-/  1324+,5'67
$


 GD
$

>

>
$

 




?>,n
 
$@"
a
 



	
 



$_
 
b
 
!




$
z
 
ﬀ

 




  
ﬁ 
   
`
  

#
ﬀ
  



 

#


 

 
   


 



 
ﬁ
$

fehg"+iB!jIi-$g3 1324+,)'k78_:
(.-1;(
$Gm 
ﬀ


 $
?>,>
D
$

 

n=n


A,D 
?n
x
 
a
 
&



&%$_
 G
ﬃ

   

  
ﬀ
$
z
  
`
  
ﬁ
 



 

#


 

ﬁ


 

" 

 






	



 





 
ﬀ
  



 

 dF




	
*$
"+o4giG5#fO&iB7='wﬀ1;(
$
E

ﬀ
 
=
$


 
D
$

>=>,]
$

 
@
A,C

@o>G
 

A

x
 
a
 




& $T
 
ﬃ

   

  
ﬀ
$      

#


  


 


 
ﬀ
  

*$

$Qehg"+oi 0jI"i -gN
 1324+,5'67984:
(-1;(
$
?>


$

 
$@


>
 
?
m
 
m


 



*$G
 =E
  GF

 


%$
\
 



   
`
  
ﬁ
ﬃ
 	
ﬀ
 	
ﬀ
  
`
  

 

 $

$u="wﬀﬂP #
%!'(5$'w*+,-/  1324+,5'67984:
(-1l(
$
?>,>G
$

 
@on"@

@
A

 




 
[
 
b



$,m
 


 .F0$

   

 


 	


ﬀ
 &  

  .F




	
    
`
   
ﬁ
 



 

#


 

ﬁ



 


$
ﬂRTRTR j_g"($uggi6i-$icg"4/v%!'(5$'w*+=.-/l84:
(-1l(
$
E

ﬀ
 
@
$


 
ﬁ$

>=>
D
$

 
>,n=n

>
A
]
 
?>
b
 
H
 
b



$f
 
H
 



$
  
#


 
ﬀ




$




 


   &  & $



    

 


& 

   


     

ﬀ
ﬁ
  


&       
`
  

#
ﬀ
 



 

#


  

    
	
 

$
?wﬀtﬂRTR R 8_:1P2_ecg+iBﬁM
jIi -g"P "1P2_+=5
$

>

A
$
#
 

D
]


D
n
 

C
]
b
 
H
 
b



$

 	 & 


"

  
ﬂ
 




   

 & $


	
    
`
  

  

   


    
	
 




ﬀ




 ﬁ 
   
ﬀ
 

    	 

 
 

"#ﬀ
 


 
$%	
& $
ﬂR RTR j_g"($08 5#
g"-R7
$
E

ﬀ
 
$@
$


 GA
$
?>
=ﬁ$

 


]


C

 

C

z
 
b  $o
 
m 

 *$
\ 
 dF







   	
ﬀ ﬀ
#

dF

   
`
  
ﬁ
  )



 

#


 

ﬁ


 

"
$
ﬂRTRTR
j_gN(u8 #
g-3R7
$
E

ﬀ
 

D
$


 

$

>


$

 GC,D

D

 

C=C

[
 
[



 

$
m



 	$ 
ﬀ
dF


 

   $   

  
`
 









 

#


 

ﬁ


 


$
 1919+o^
5#&ﬁﬀN-3O9 f
$
E

ﬀ
 C

$


 

$
?>,
ﬁ$
#
 
n=n


n
A
n
 

C=D


 
\
 
[


 

  1   
 
 
$
%Q-2G-$4/,g=*'6i' ): 3SPg
($'w 4-2Gﬁ( g"4/sjI-$19'64i7:
$f{
!
{

 y
?]
 
@
$
   

 


rx  

  

#
ﬀ
 
\



	


 
! 
ﬀ
5
m 
ﬀ
  




ﬁ


 


$
`

ﬀ
 
n
$_

 

  

E
  
ﬀ

*$
?>,>
C 

C
@"
m
 

 
[  
#
ﬀ

 $,
 

 

 
ﬀ ﬀ

 
.\
 
#
"

 
ﬁ
$ x  
#

 




 

ﬀ ﬀ
 
ﬀ
  & 



ﬃ
 	 





   
ﬀ
 ﬁ
$
ﬂRTR R j_gN(T"  "1P2_
$
E

ﬀ
 D=A
$


 GA
$
?>


$
#
 
@o^

@

C  

C
n

 
[ 



ﬁ
  -$T
 


ﬀ
  



$
\




 





ﬀ


 dF




	



 
%
 

 

    	
ﬀ ﬀ
#

.F

    
`
   
ﬁ

ﬁ


 


$
ﬂRTRTR j_g($T  "1P2_+,-(
$
E

ﬀ
 oD

$


 
@
$
?>
,ﬁ$

 
@o>G

@>
A  

C=A


    
[    	$m
 

     

%$
ehg"+oi jIi-$g4- '64'B24i-(Pg4/Qg=)'w-
$

 

  
E
  
ﬀ

*$


 %$
?>,>=]
 
Pô )ø
 ﬁ¤H¼ ¿K¬ Pª½¥­¦£N¤=¥=¦K§H¤"£0¨%©«ª½¬3¤Y­À¦K£F¿K¥	^¿K£ £¤0¥=¦K§"¤H£=¨fª½¬ Kª­ P£=ª

&
P¤ /­¨H­ P¤H¼U­ ŁW

C

H
  E  
[  *$x
 T
 

ﬃ

ﬀ
$f





 



 

 




	



    

    	
ﬀ ﬀ
#

dF

 










 



 
ﬀ
  

  !
`
  
ﬁ



 


 $

c?NwﬀﬂP "$#%&'()$'ﬁ*$+,.-/v 1324+,5'67;8_:
(.-1;(
$

=<

%$
?>,>@
$

 GC=C


C=D
@
 

C


[
 
[

 $

 G
 



0$
\ 
 dF







  
ﬀ ﬀ
#

dF

  
`
  
ﬁ
 



 

#


 
#
	
 

#


 

ﬁ


 

"
$

fehg"+iB!jIi-$g3 1324+,)'k7V84:
(-1l(
$

>=>,]
$

 
>,

?]"@
 

C
>
z
 
H
 
a
 

 

<   -$Ia
 

 


ﬀ ﬀ
  -$op





ﬀ

 





     
ﬀ
 ﬁ
 &    
#

 




 
	

 


	




 

ﬀ ﬀ
 
ﬀ 
  & 



$

$u84+
2G-$1324+,)'k7
$


`
 
?>,>
C  

D
]
 
[
 

ﬃ  
ﬀ ﬀ
$_x
 
[
 

  


	
*$

Pa[I{.^H{

y


  
ﬀ
 
#
ﬀ
 
#
 	







"
 



	



 


 




$

$IO9 f84:1324" f2N-g)'k78_:
(.-1;(&$'k4$' 24i -(
$
?>

D
$

 
?],]

?]=>
 

D


 
z 




	 
%$=b
 
y
 

#
 $
\ 
 dF




	


 " 
ﬀ ﬀ
#

dF    
`
   
ﬁ






 

#


 

ﬁ



 

 #

 

"


	


 
#


 $
?&84:1324l~-i'wg,*$i-K%&'()'w*$+,.-/ 84:
(-1;(
$
?>
=$

 

D

C

 

D=C

a
 
z 
   
ﬀ
$=
ﬁ


 

 

 




     & 



ﬃ

    

#ﬀ
 

ﬀ
  

   $
ﬂRTRTR}j4g($_8 #5IR7
$



$


 GC
$
?>,=n
$

 GC=C
]

C=D,C 

D=D

a
 
z 
   
ﬀ
$

    
[    	$

 
\
 
$_m   
ﬀ
 

`
 %$
z
 
ﬀ
 
#

ﬀ
 ﬂﬁ
		
 


 

"
	


ﬁ


 


  


%$
 1324+,5'67984+ -:
(
$
E

ﬀ
 

]
$


 GC
$

>=
$

 

C=D


A
n
 

D
@"
x
 
[
 
z
#	
 
ﬀ ﬀ
$c
$
 "   


& 
%	
&



ﬁ


 


 !

"
 



%	


   
	
 

$
ﬂRTR R j_g($
K8I5#
g-3R7
$
E

ﬀ
 A
$


 GC
$
?>

]
$

 


D

?>"@
 

D
n
z
 
x
 
 

ﬀ


 	
$
!
 
a
 
$, 

  

   -$
! %
ﬀ




 
 	  
	
 

 



 



   


&

 

ﬀ



ﬀ
   





"
	


ﬁ


 

"
$
O9 fj_g"($T  1324+,5'67984:
(-1l(
$
E

ﬀ
 

$

>

D
$ 
 4D
$

 GC,C=C

C=D

 

D=A

z
 
 

ﬃ

 .<	$
!
 


  %$4x  

 

 



ﬀ
  
ﬀ
%	
&




 



 

#


 


	





 

 $

%
	
 


ﬀ
ﬁ
 

ﬀ
$
%!'(5$'w*+=.-/  1324+,5'67
$
E

ﬀ
 

$

>=>"@
$

 
@o>


@
 

D

  

 




ﬀ

$
 
[
 
 
ﬀ


$

 

 





 

#


    
`
  
ﬁ





 


 
ﬀ
  

*$
?=O9 f
84:1324"K$'6_$'B2_i -(V #3%&'()$'ﬁ*$+,.-/  "1P2_+=5'67
$

>

>
$

 4C,C=D

C,D

 

D


z
 

 


 


$c
 

 





$cp







    
`
  
ﬁ 
 



 

#


 

ﬁ


 


$
O9 f j_g"($P
 1324+,.-$384:
(.-$1l(
E

ﬀ
 D
$


 GC
$

>

n
$

 BC
]"@

C=C,A 

D
>
z
 

 


 


$_x
 
!
 
a

%$c
    

 





$
E

ﬀ
%	
ﬀ
 
ﬀ
  



 



ﬀ
5ﬂ

ﬀ
   







 

#


 

ﬁ


 

"
$

fehg"+iB!jIi-$g3 1324+,)'k7V84:
(-1l(
$

>
,ﬁ$

 
@,@

@o>
 
 @o]
  
m *$
z
 

 
b
%
%$=
 
m
 
m

%
$
z

ﬀ ﬀ
#

dF    
`
   
ﬁ 
 



 

#


 

ﬁ


 

" 


ﬀ
 

 
ﬀ
ﬁ

ﬁ
 

 &

<   
ﬀ
.F

$
ﬂRTR R j_g"($P gg"i6i -iTg4/ %&'()'w*$+,.-/ 84:
(-1l(
$
E

ﬀ
 ID
$


 BC
$
?>,>
C
$

 _C
@
A

C
nG
 
)*) ü"+ )()-,Vþ/.10
K   +£¤ª¬ ­8ª    
	 ¤H©«¿K£=¨ !¿W¨?¬1¿K©
 @4

 
m 

 $ 

 
a

#


ﬀ 
$p 
	
 

	

 



 dF







 
ﬀ
 



 	
#
ﬀ
 


$
8ﬂ.O& ,
 1324+,5
$
E

ﬀ
 

D
$


 _D
$

>

@
$
#
 4A,D
]

A
@>
 
 @
C

b
 ?E
 GF

 

 
%$
m
 
z 

 
F  





%$?H
 
!
 
[

$p

	



ﬀ


 dF




	


 
ﬀ


ﬀ
   & 


 &   



#

       	
ﬀ ﬀ
#

dF    
`
  
ﬁ
$
ﬂ$#?"$1ﬃg)'ﬁ 
-(($'67h-w.-(
$
E

ﬀ
 =C
n
$


 
n
$
?>


$

 GC
>=n

D
]
D 
 @
D


 IE
  GF

 

 
%$Im
 
m


 



*$

 

 








	
 



   
`
  
ﬁ 
 



 

#


  

ﬁ



 


 
~~M;  _X YZ
	UcG'  -($'5:ﬃ# jI-=g
(g
%Qg"i6i g(
$
?>=>
D
$

 


C

 
 @=@"



 


*$_
 
b
 
!




$fp

	




	



 
	

 
ﬀ
  

  & 

   

     



 dF




	





 
	


 



	



ﬁ


 

"
$

$84:1324" ~-$iŁ'wg=*i -v%!' (5$'w*+,-/ 84:
(.-$1l(
$
?>,>
C
$

 
$@

?n@
 
 @on



 


*$

 
H


*$I
 
b
 
!




$

 	 &   
	

`
 "   

 
ﬁ
 & 

%

ﬃ

      	 	     
`
  
ﬁ 





 

#


 

ﬁ


 

"
$
?uehg"+oi QjI"i -gNP 1324+,5'67984:
(-1;(
$
?>=>
D
$

 

D


@=@
 
 @
A




 


*$
 
b
 
!




$I 

  
ﬀ




 



 

 	  
	

     



 	
ﬀ ﬀ
#

dF

 	




%	
&%$
?fecg+iB!jI"i -gNP 1324+,5'67984:
(-1;(
$
?>=>
C
$

 BC
]"@

C
,
 
 @o
b

[
 


$_
 
b
 
!




$I
 
H
 


 
ﬀ
$

 	 &    !
`
  
ﬁ 


 
  


 


& 
ﬁ

 ﬀ
	

    
	
& 





 

`
%
  



 

$
ﬂR RTR j_g($ g"giki -ig_/ %!'(5$'w*+,-/v84:
(-1l(
E

ﬀ
 

$


 IC
$
?>,>=]
$

 _C=D


C
@o]
 
 @


b

[
 


$_
 
b
 
!




$
z
 
`
   

#
ﬀ
  



 

#


 

 
   
`

 



ﬀ 

 


& 
ﬁ
$
ﬂRTRTR j_g($
  "1P2_+,-(
E

ﬀ
 oD
>
$


 
@
$

>=>,]
$

 
@
A
]

@
A
>
 
 @o>

 

$
z
 
H
 
a
 

 

<   ﬂ$




	
`
 

   

     



 dF




	
  &     



 	
ﬀ ﬀ
#

dF

 





%$
ﬂRTRTR 84:1P2_"Kg"giki -icg4/ﬃ%!'(5$'w*+=.-/9?-(('k7
$

>=>
D
$

 
=n"@


A

 
Pô )ø
Unite´ de recherche INRIA Lorraine, Technopoˆle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LE` S NANCY
Unite´ de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unite´ de recherche INRIA Rhoˆne-Alpes, 46 avenue Fe´lix Viallet, 38031 GRENOBLE Cedex 1
Unite´ de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unite´ de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
E´ diteur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
ISSN 0249-6399
